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INTRODUCTION. 


The drainage of Jefferson County, like the drainage of all other 


counties along the Texas Gulf coast, has been generally recognized 
in recent years as one of the most important steps in the agricultural 
development and settlement of this comparatively new country. 
Several attempts have been made to organize drainage districts 


| within the county under the Texas drainage law and to start actual 


construction of some drainage canals to relieve the land of the surplus 

_ water, but up to the present time construction has been carried out 
in only one district. Outside of that district few canals have been 
constructed, and the conditions throughout the county generally have 
not been improved. 


In January, 1912, the Chamber of Commerce of Beaumont requested 
the assistance of Drainage Investigations, Office of Experiment Sta- 


tions, United States Department of Agriculture, in making drainage 
plans and estimates for Jefferson County. On February 15 the county 
commissioners’ court adopted resolutions agreeing that if Drainage 


_ Investigations would make the necessary survey and prepare a drain- 
_ age plan the county would bear one-half the cost. The survey and 


NotTe.—This report is intended especially for engineers, drainage district officials, and present and pros- 


; pective owners of land near the Gulf of Mexico, particularly in Texas and Louisiana. The run-off formula 
_ and discussion will interest all engineers concerned with land drainage, 
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plan were roughly estimated to cost $15,000. Following a prelim- 
inary investigation and report, the cooperation offered by the county 
commissioners was accepted and the survey was authorized. Head-— 
quartersfor the survey 
were established at 
Beaumont; field work 
was begun April 8 and 
completed December 
1, 1912. 7 
GENERAL DESCRIP- © 


TION OF JEFFERSON 
COUNTY. 


OKLAHOMA 
; ARKANSAS 


Jefferson County is 
wholly within the 
Coastal Plain of south- 
east Texas, reaching 


{ 7 


i AN, be Vie ie 
_-:| AYSTIN 77’ 


N\A 


from the Gulf of Mex- 
ico on the south to 
Pine Island Bayou on 
the north and sepa- 
rated from Louisiana 


ee YP OANESTON spine ae eee 
Sabine Pass. (See fig. 


1.) The area is ap- 
proximately 956 
square miles, or 612,- 
000 acres, and the 
population about 40,- 
000. The principal 
cities of the county 
are Beaumont and 
Port Arthur. The 
proposed Intercoastal 
Canal to connect the — 
Neches River and the 
Sabme-Neches Canal with Galveston Bay will traverse the southern 
part of the county, and Taylors Bayou is used extensively for trans- 
portation by the farmers in the central part. About 100 miles of 
shell highways and about 500 miles of graded earth roads traverse 
practically all parts of the county except the great salt marshes 
bordering on the Gulf. 

The principal agricultural products of the county are rice and 
garden truck, but quantities of cotton, corn, and fruits are raised. — 
In the northern half of the county is a very extensive system of canals 


is oesoas ET Pater aa es 
, : 
| 
\ 
v 
) 
A 
\ 


\ 
\ 


Fic. 1.—Map showing location of Jefferson County in Texas. 
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for rice irrigation, about 500 miles of mains and laterals being now 
in use. The live-stock industry is extensive, particularly in the 
southern part where many thousands of acres are given over to graz- 
ing. The turpentine industry along Pine Island Bayou is a source of 
considerable activity and profit. The country between Beaumont and 
~ Port Arthur is studded with huge oil tanks and oil pumping stations. 


TOPOGRAPHY. 


The surface of Jefferson County is typical of the Coastal Plain, 
being generally flat and level with few physical features especially 
marked. The land was built from deposits brought from higher 
elevations by the streams, and later exposed when the waters of the 
Gulf receded. Figure 2 (in pocket at end of bulletin) shows the 
principal water courses, the watershed lines, and the areas drained by 
the streams. 
_ The highest elevation in the county is 46 feet above sea level, in 
the northwest part near Nome. From the northern part of the 
county the ground slopes gradually southward to a great level tract 
of salt marsh scarcely 1 foot above sea level bordering the Gulf, 
Sabine Lake, and the lower reaches of the Neches River. To the 
eye the whole county seems perfectly level, but instrumental surveys 
show that the surface, excepting the low flat marshes, is undulating 
and has a considerable slope. This fact is in a measure shown by the 
locations of the main irrigation canals, which usually follow the 
higher contours. The only marked slopes in the county, besides 
the bluff bordering the Neches River marsh and the sloping banks 
of Pine Island Bayou, are Spindletop oil field south of Beaumont 
and Big Hill 7 miles south of Hamshire. Spindletop is 10 to 12 feet 
higher than the ground one-half mile west of the center of the oil 
field, and Big Hill has an elevation of about 20 feet above the sur- 
rounding country. ‘There are afew places along Taylors Bayou near 
La Belle where the banks are high. 

The entire northwestern portion of the county is peculiarly devoid 
of well-defined streams or drainage channels. Water stands on the 
ground for weeks at a time after every rain, and sometimes the land 
remains under water throughout an entire season. Under present 
conditions evaporation is a greater agent of natural drainage in this 
section than percolation or flow to any natural outlet. The west- 
central part of the county is also lacking in large natural channels 

which would aid drainage, and there are only a very few small 
streams like Spindletop Gully and the upper end of Big Hill Bayou 
_ which carry the overflow waters down to the salt marsh adjacent to 
the coast. Several large bodies of level inland or fresh-water marshes 
occur in various parts of the county where water stands the greater 
part of the year. 


<« 
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A natural sand levee 4 to 6 feet fagh extends practically ae full 
length of the Gulf shore line. This levee was formed by wind and 
wave action and protects the salt marsh adjacent to the Gulf from 
ordinary storm tides. Owing to a gap in the levee, however, pro-j, 
tection is not afforded against the extreme storm eile which occur}, 
at irregular intervals of one to ten years. 


WATERCOURSES. 


~The Neches River is a winding stream 20 to 40 feet deep and ranging §) 
from 400 to 800 feet wide. The banks are generally low and flat, | 
being scarcely 1 foot above the ordinary water level. Marshes 1 to 29) 
miles wide separate the high land from the river except at Colliers }) 
Ferry, Beaumont, the Port Arthur Rice & Irrigation Co.’s pumping §. 
plant, and Port Neches. The total length of bluff Ime fronting 
directly on the river is about 3 miles. The river bluff, which extends | 
from the Neches Canal Co.’s pumping plant at Voth. to the mouth 
of the river, is higher than the land back from the stream, and prac- 
tically all drainage is away from the river. A few small gullies 
break the bluff line and provide drainage for adjacent ground, but § 
very little drainage from Jefferson County enters the Neches except 
what comes through Pine Island Bayou. A strip of land bordering } 
that bayou along its entire length in the county and averaging about | 
3 miles wide slopes rather abruptly toward the stream and is drained 
by that route; the remainder of the county, except a very small 
portion in the southwestern corner and the great salt marsh bordering 
on the Gulf, is drained into Sabine Lake by way of Taylors Bayou and 
its tributaries. | 
Taylors Bayou is the principal water course within the county, rising | 
in a large fresh-water marsh north of Hamshire and emptying into Sa- | 
bine Lake. Itis very crooked, and is 10 to 15 feet deep and 200 to 400 | 
feet wide along the lower portion. Tide water extends up the bayou | 
to a point near the center of the county. Upstream from that point 
the banks of the bayou are covered with timber and heavy under- | 
brush. The channel as a rule is badly clogged with logs, driftwood, — 
and débris, which together with the bends in the stream, greatly | 
impede the natural drainage, although improvements in drainage 
district No. 3 have greatly relieved the upper reaches. The principal | 
tributaries of Taylors Bayou are the North Fork, Hillebrant Bayou, | 
Mayhaw Bayou, and Rodair Bayou. The North Fork is similar in all | 
respects to the upper end of the main channel. Hillebrant Bayou | 
is a tortuous stream flowing through a strip of heavily timbered land. | 
It is badly obstructed by fallen timber, driftwood and brush growing 
in the channel, except in the lower reaches where the channel is-wide, | 
deep, and open. The western part of the city of Beaumont suffers 
greatly from the frequent overflows. The principal tributary of — 
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Hillebrant Bayou is Bayou Din, similar in all respects to the upper 
end of Hillebrant Bayou. Above the Gulf & Interstate Railway 
crossing the channel is not well defined, and below the railroad the 
stream banks are overgrown with timber and brush. The two other 
important tributaries, Pivitot Bayou and Willow Marsh, provide much 
better drainage to the adjacent lands than does Bayou Din. They are 
less winding, and they flow through open country, therefore the chan- 
nels are less obstructed by logs and driftwood than are the streams 
flowing through the woods. 

The great salt marsh is traversed by Salt Bayou which heads in 
Star Lake about midway between Sabine Pass and the west county 
line, leads northeasterly through a number of shallow lakes and 
parallel to the Gulf shore, then turns north into Taylors Bayou near 
West Port Arthur. It is the outlet for Kieth Lakes, Salt Lake, 
Knights Lake, Fence Lake, and some others. Big Hill Bayou is a 
much smaller watercourse draining an area between Salt Bayou and 
Taylors Bayou. Mud Bayou, in the extreme southwest corner of the 
county, flows through Chambers County into Galveston Bay and is 
the only stream not having its outlet in Jefferson County. Alligator 
Bayou drains a considerable area of marsh and of higher lands west 
and north of Port Arthur. In several places it spreads over the 
marshes without any defined channel, but in many respects 1s similar 
to Salt Bayou. These bodies of water are at tide level and are 
subject to all the tidal changes of the Gulf, the extent to which they 
are affected depending upon the height and duration of the tides. 
They are of little value as drainage channels because they have 
practically no fall and are very shallow and crooked. 


CLIMATE. 


The region is characterized by long warm summers and short mild 
winters. Records of the United States Weather Bureau indicate 
that the summer temperatures seldom exceed 100° F., and as a rule 
the heat is tempered by cool breezes from the Gulf, for the prevailing 
winds are southerly. The average annual temperature at Beaumont 
is about 68°, the average monthly ranging from about 52° in Febru- 
ary to 82° in July. Extreme variations from these averages some- 
times occur, heavy killing frosts in winter and very hot weather for 
short periods in summer being not at all uncommon. In winter 
especially, sudden drops of temperature are caused by cold north winds 
commonly known as “northers’’; the cold spells seldom last more 
than a few days at a time, however. i 
The mean annual precipitation at Beaumont during the past 20 
years was 46.3 inches, and at Houston 48 inches. For ordinary crops 
the rainfall is sufficient in amount and evenly enough distributed, 
but rice culture makes irrigation necessary. 
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SOILS. 


In connection with the drainage survey a number of soil borings 9! 


were made in all parts of Jefferson County to depths of 10 to 15 feet, | 


to ascertain whether any unusual difficulties would be encountered 
in the construction of ditches and levees or im draiming the land by 9! 
tiling. Several distinct types of soils were found, the predominating } 


surface soils being fine sandy loams, loams, clay loams, silt deposits, 
and muck, all underlain by a deep stratum of clay.. Limited areas 


of fine sand were also found at the surface in certain parts of the 9) 


county. 


The most common type of surface soil is the. fine sandy loam, | 


averaging 12 to 14 inches deep; this was found upon practically | 
all the higher land which may be drained by gravity. The loam | 
soils are mostly found in the great flat areas or fresh-water marshes 
in the interior of the county. The marshes bordering on the Neches 
River are composed entirely of alluvial soil, and the open marshes 
south of Beaumont are largely muck with a high percentage of silt. 
Parts of these marshes are so soft it is nearly impossible to walk 
across them. The great marsh in the southern part of the county 
is composed principally of muck formed by decaying marsh grass, 


underlain by silt. Practically every boring encountered clay between | 
the 2-foot and 10-foot depths; below 10 feet the clays contained much | 


sand, and some pockets of quicksand were found at 10 to 13 feet. 

So far as the construction of drainage works is concerned, no par- 
ticularly unfavorable soil conditions were found on the upland portion 
of the county. The underlying clays of that region are quite imper- | 
vious and prevent the downward percolation of water, and it is this 


fact that makes the level prairies so valuable for growing rice. How- | 


ever, where any other crops are grown it will be found advantageous | 
to lay tile to remove the surplus water from the soil. Tiling has not | 
been tried to any extent in Jefferson County, principally because rice | 


is the principal crop and because there are at present no outlets for | 


underdrains, but there is no doubt that this kind of drainage will 


work successfully in this soil. The marsh soils may cause consider- — 


able trouble during construction if caution is not exercised in handling | 
the soft materials. The removal of surplus water from the ground | 


will tend to solidify the marsh soil, and cultivation will assist in mak- | 
ing it firm. Sugar cane, rice, corn, forage, and truck have been _ 


raised in Louisiana on reclaimed marsh lands that appear to be similar 
to the marshes of Jefferson County, Tex. 


NATURAL VEGETATION. 


The natural vegetation on the great level prairies is ordinarily 
prairie grass and sedge. The salt marshes support a heavy growth 
of salt or wire grass, and in some places, particularly along the bayous 
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and low spots, dense growths of rushes and reeds are found. Both the 
prairies and the marshes are used for grazing purposes. Approxi- 
mately nine-tenths of the county is in open prairie or marsh, the 
remainder being covered with the native growth of timber and under- 
brush. Lawhorns Woods, located north and west of Fannett, and 
Pine Island Bayou Woods are the largest timber areas, but several 
other patches are found along the upper reaches of Taylors Bayou, 
on Hillebrant Bayou and Bayou Din, and along the Neches River 
bluff. Pine is the predominating tree, but water oak, live oak, and 
post oak are also plentiful. The undergrowth is thick and consists of 
_ palmetto and other semitropical vegetation, green briars, and black- 
berry bushes. 
PRESENT DRAINAGE SITUATION. 

As a whole, the county has very poor natural drainage, as has 
been indicated. In only a few favored spots is the ground well 
drained, and practically every farm should have artificial drainage 
_ either by open ditches or by tile. Farmers in all parts of the county 
have suffered severe losses, and the rice farmers are particularly in 
need of some means of draining their fields during planting and 
harvesting seasons. Practically the entire southern half of the 
county is very wet and marshy at all times, and until some system 
of thorough drainage is installed the land can not be cultivated at all. 


DRAINAGE DISTRICTS ORGANIZED. 


Drainage district No. 3, comprising about 47,000 acres south of 
Hamshire, has had surveys and plans made, and construction has 
been completed. Two other attempts to organize drainage districts 
have been made, but owing to lack of cooperation among the land- 
owners and to the inadequacy of the law the organizations have 
not been perfected and no construction work has been done. Some 
years ago several dramage ditches were constructed south of China, 
but they have not been well maintained and will need to be recon- 
structed before they will fulfill the purpose for which they were 
intended. They have no outlets and are neither large enough nor 
deep enough. 

THE SURVEY. 

Carefully checked base levels were first run on all the railroads 
from Beaumont to the boundaries of the county. Bench marks 
were established at intervals of 1 mile or less on railroad mileposts 
or other convenient objects. All elevations were referred to sea-level 
_ datum as established by War Department engineers. Lines of levels 
were run across the county at intervals of 1 mile or less, approxi- 
mately east and west or north and south, generally with the slope 
of the ground. Roads and fences were often followed for conven- 
lence. Tie lines were run perpendicularly to the cross lines in order 
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to determine additional elevations and to check the work. Very 

little time was given to locating property corners, and as most of the 
land is divided into irregular tracts according to original surveys, 
the cross levels were all located with respect to mileposts or other 
objects of known location along the railroads. The south.end of the 
county is subdivided into square miles which are numbered con- 
secutively, but a great many of the corners are now obscured and 
the level lines were located only approximately. AIL the streams 
were meandered with compass and stadia, and levels were carried 
_ on many of the meanders. A sufficient number of channel cross- 
sections were taken to determine the sizes and capacities of the 
streams. For determining the area drained into Jefferson County 
from the west, lines of levels were projected west from the county 
line at intervals of 2 miles and were carried beyond the divide between 
the Trinity and Neches Rivers. Numerous bench marks were estab- 
lished in all parts of the county, the locations, descriptions, and 
elevations of which may be obtained upon request to the Chief of 
Drainage Investigations, United States Department of Agriculture. 

A tract of about 70 square miles lying east of the Texas & New 
Orleans Railroad (Sabine branch) was omitted from this survey 
because the owners furnished a contour map of the tract, which was 
adopted as correct after being checked by several lines of cross levels. _ 
A number of land maps furnished by the county surveyor and right- 
of-way maps supplied by the railroads were of great assistance in 
making the survey. 

The map of Jefferson County (fig. 3, in pocket at end of bulletin) 
was drawn to ascale of 3,000 feet to the inch, the outline being com- 
piled from a War Department map of the Neches River, a Coast and 
Geodetic Survey map of the Gulf shore, and the county surveyor’s 
maps of the west county boundary, and a right-of-way map of the 
Southern Pacific Railroad. Upon this skeleton map were plotted all 
the data obtained from the survey and from maps furnished by the 
county surveyor, the railroads, and several irrigation and land com- 
panies. The map shows also the complete system of drainage im- 
provements proposed for the county. It should be noted, however, 
that drainage district No. 3 was organized and had begun construc- 
tion before the project was undertaken, and the plans shown for 
that district are not the work of Drainage Investigations.. 


THE DRAINAGE PROBLEM. 


As in most other counties of Texas bordering on the Gulf, the 
ereat areas of undrained and unimproved lands in Jefferson County 
present several problems in their reclamation. The low-lying 
tracts of salt marsh adjacent to the Gulf which are subject to over- 
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flow due to storm tides, the river marshes which are periodically 


- submerged when the Neches overflows, the higher lands in the north 


half of the county which are frequently imundated by excessive 
rainstorms, and the necessity of coordinating drainage improvements 
with existing systems of irrigation canals, make the designing of a 
proper drainage plan for this county unusually difficult. 

The first consideration in planning the drainage of a large area is 
to divide it into such districts that each can be drained just as soon 
as the landowners are ready to undertake the improvemeats, without 
regard to progress in adjoinmg units. Natural watershed lines ordi- 
narily determine the boundaries of districts to be drained by gravity, 
while pumping units are usually planned to secure the greatest econ- 
omy in cost of administration, construction, and operation. The prin- 
cipal faults with the gravity districts heretofore planned have been 
that they were established without due regard to the natural features 
that should determine the drainage units, and that ditches were 
designed without properly considering the areas that they would need 
to drain. 

In Jefferson County the division into practicable drainage districts 
is complicated by the fact that Taylors Bayou is the natural outlet 
for 597 square miles, practically two-thirds of the county. Tide 
water extends up this stream and some of its branches for 25 miles 
from Sabine Lake. Because the ground is so level, it is impossible 
to secure a greater slope for the water surface below the North Fork 
than 0.15 foot per mile at mean tide elevation. To provide capacity 
for the water that will come to it, this bayou must be considerably 


enlarged, and to spread the cost of this work equitably over all the 


land drained by the watercourse is no mean undertaking. 

The most practicable drainage plan could not be determined with- 
out having considered both irrigation and water transportation. 
This is particularly true of the latter, and in designing the drainage 
system herein recommended due consideration has been given. to the 
proposed Intercoastal Canal and to the improvement of several of the 
larger streams for transportation purposes. The plan recommended 
is believed to be such that the lands may be improved in logical 
sequence and without unduly burdening the property owners who 
must pay for the reclamation, and at the same time such as will 
result in the most effective and economical improvements. The fol- 
lowing pages show in detail how the various factors which enter into 
the plan for draiage and accessory results are provided for. Hy- 


_draulic problems and methods of construction affecting the design 


of the drainage works are discussed, and estimates of cost are pre- 
sented for each drainage unit. 
78948°—Bull. 193—15——2 
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RUN-OFF. 


Practically all of the water which falls upon any drainage area, 


except that which is returned to the air by evaporation, that which | 
is taken up by vegetation, and that which sinks far into the earth, }]/ 


passes over or through the ground to the main outlet watercourse, 


and is termed the run-off from the area. To insure thorough drain- 9) 


age at all times, the ditches and the pumping machinery must be of 
sufficient capacity to remove the water of the heaviest rainstorm 
within a reasonable time. Economy, however, dictates that the 
design should not contemplate handling the run-off from the ex- 
tremely heavy storms that occur only at intervals of several years. 9 
The exact length of time that water may stand on the ground with- 9 
out doing any appreciable damage to crops or without interfering 
materially with field operations is variable and indeterminate, but 
it is assumed that the surplus water should be removed from the 
sround surface within 24 hours. 


RUN-OFF MEASUREMENTS. 


Of course the best basis for determining the proper capacity of 
drainage channels or pumping plants is a number of measurements 
of the maximum flood flow following storms of the greatest severity 
against which it seems practicable to provide. More often than not, 
drainage improvements must be designed with only the most meager 
data of this kind, or none at all. Few opportunities for actually 
gaging flood run-off in this locality were presented during the survey, 
but the following data were obtained, which serve at least as an im- 
portant check on the run-off computations discussed later. 

Gagings of Taylors Bayou were made April 18, 1912, at two places 
near Hamshire, and the following day a gaging was made of Hille- 
brant Bayou at the Iron Bridge. Flood conditions prevailed then 
due to a storm of 3 to 4 inches on April 16, covering the watershed 
area, preceded by general rains that had saturated the soil. A 


gaging of Pine Island Bayou at the highway bridge near Voth was | 


made May 12. Heavy rains two days previous caused the high ~ 
water, but the crest of the flood occurred about 24 hours before the 
gaging was made; therefore the maximum run-off rate was slightly | 
greater than that observed. | 

A private firm of civil engineers made gagings of Brays Bayou 
near Houston on December 16, 1911, during one of the wettest periods | 
on record. The results may be used with those obtained in Jefferson | 
County, as run-off conditions are similar. Run-off data gathered 
from pumping districts in southern Louisiana during several year 
of investigation are also available. 
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FACTORS AFFECTING RUN-OFF. 


The amount of run-off depends upon the rate and amount of rain- 
fall, modified by the size and form of the drainage area, the slopes 
of the ground, the arrangement of the watercourses, the nature of 
the soil, the transpiration of plants and evaporation, the natural 
storage reservoirs, and tho drainage improvements within the water- 
shed area. In the following discussion the rate of run-off 1s expressed 
in inches depth over the entire drainage area removed in 24 hours, 
or in cubic feet per second, commonly abbreviated to ‘‘second-feet.”’ 
On the proper determination of the maximum rate of run-off that 
the drainage works should remove will depend largely the economy 
and efficiency of those improvements. Since the run-off is dependent 
upon several factors of variable values, the determination of the 
proper rate requires wide experience and mature judgment. 


RAINFALL. 


It is usual te determine first the intensity of the most severe storm 
against which protection should be provided. The rainfall records 
secured by the United States Weather Bureau in Jefferson County 
and the vicinity show avery uneven distribution of the precipitation, 
with storms of great intensity. More rainfalls and more heavy 
storms occur from March to September than during the rest of the 
year, usually; therefore overflow is the more likely to occur during 
the growing season. The average annual precipitation at Beaumont 
during the past 15 years is about 42.6 inches, at Galveston 46.3 inches, 
and at Lake Charles 53.9 inches. 

Some of the most notable storms recorded at Beaumont during 
those years are as follows: October 14, 1902, 9.26 inches; November 4, 
1902, 6.25 inches; and November 31, 1902, 6.87 inches. Lesser storms 
during and immediately followimg these several precipitations must 
have kept the ground saturated. June 25, 1905, 6.51 inches fell, 
preceded and followed by heavy rains, and October 14, 1906, 5.12 
inches of rain occurred. During May, 1907, 19.40 inches of rain 
were recorded, 13.3 inches of which fell in two storms on the 23d 
and 30th. April 14, 1908, 5.80 inches rainfall occurred, preceded 
and followed by lesser storms, and during the first 10 days of July of 
the same year 9 inches fell. Jt will be noted that these excessive 
storms are of infrequent occurrence, but the records from all the 
stations show that from 1892 to 1912, between March and October 
each year there occurred one or more storms of 3 to 4 inches at times 
when the ground must have been well saturated, and that heavier 
storms were rather local and not general over the county. 

In view of the facts stated above, it seems wise to design the drain- 
age improvements for this county to care for the run-off from a rain- 
fall of 4 inches in 24 hours. At very infrequent intervals the ditches 
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may overflow and the pumps be flooded, for short periods, but it }} 
seems economically impracticable to provide against such unusual |} 
conditions. 
RUN-OFF FORMULA. | 
Many attempts have been made to devise a mathematical expres- | 
sion involving various of the factors that modify the maximum | 
run-off rate, for use in estimating run-off when there are not actual 
gagings that will serve as a fairly reliable guide. A formula has been 
suggested by S. W. Frescoln for computing the run-off depth to be | 
expected from any simple drainage area. It is as follows: | 
3 3 3 
BL 
in which | 
D=maximum rate of run-off, in inches per 24 hours, to be 
expected from the rainfall P. | 
C=a coefficient depending solely upon the physidal character 
of the soil, and determined by experiment. | 
M=the ratio of total run-off to total rainfall, for the precipita- | 
tion P, varying with evaporation, deep percolation, lateral — 
seepage from the drainage channels, and duration of flood. | 
P=the depth of rainfall in inches in 24 hours (4 inches for | 
Jefferson County). 
F=the average slope of the ground surface of the drainage | 
area, in feet per mile. 
L=the mean length of the drainage area in miles. 
B=one-half the mean width of the dramage area in miles. 
For drainage areas that contain storage reservoirs, a special cal- | 
culation must be made to eliminate the effect of the reservoirs. 
Where the main watercourse is formed by the junction of two or more | 
large tributaries, the formula is to be applied to each tributary | 
separately, and the proper value of the run-off depth for the entire | 
area will be the weighted mean of the values for the parts. | 


APPLICATION OF THE FORMULA. 


The values of LZ, B, and F are determined from the drainage sur- | 
vey, P from rainfall data as already explained, M and C by com- | 
parison with other drainage basins where gagings and other flood 
data have been secured. 

The value of -/f' is determined for each simple drainage basin by 
first dividing the area into units wherever there is a marked change 
in the surface relief, as where a flat area joins a rolling or hilly section, 
each unit wholly on one side of the main stream. The mean /F is 
found for the course which the water will take from each corner of 
the unit to the outlet of the whole basin and the average of these 
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values is considered the ~/ for that unit. The value of 1/7 for 


the whole drainage basin is the mean of the values for the separate 


units, each weighted according to the area of the unit. Special care 


is required in dividing the drainage units for a basin consisting of 


lands rising quickly from a main channel of small slope, that the 
large slope of the lands near the outlet may not have undue weight 


‘in the final value of -/F. For land as level as some of the pumping 
districts the slopes of the water surfaces in the ditches must be used 
for computing  F. 
The value of M7 for any drainage area is affected by several factors, 
‘as noted on page 12. This ratio has been determined by stream 


measurements for certain areas outside Jefferson County, and the 
_yalues for the various districts in this county were calculated by 
comparison with known data, estimating the combined effect of 
- evaporation, seepage, and percolation as 0.1 inch per day and making 


due allowance for other varying conditions. 

The value of C, since it can not be measured directly, is to be com- 
puted by solving the formula for conditions where all the other 
factors, including D and M, are known. A sufficient number of 
repetitions of this computation covering several drainage areas 
having similar soil characteristics should determine reliable values 


for CO if the various modifying factors are correctly involved in the 


formula. Quite a number of such computations have been made, 


- which have given results quite uniform for each type of soil considered. 


The value for C, determined in the manner just indicated, for clay 
soil, such as most of that in Jefferson County, is approximately 1.50. 
Using 0.87 for M, found in the manner described, for Taylors Bayou 
at the points where the run-off measurements were made, Cis com- 
puted as 1.49. For the gaging of Hillebrant Bayou 0.66 was found 
for M and 1.56 for C. This difference in these two values for Jf is 
due principally to the great difference in the size of the areas drained. 
The value of C computed from the gaging of Brays Bayou near 
Houston agreed well with the values given above, so 1.50 was used 


for C in the computations for the Jefferson County ditches. The 


maximum rate of run-off in 24 hours of course would not exceed the 


rainfall. 
PROPOSED PLAN OF DRAINAGE. 


The general plan proposed for the drainage of that part of Jefferson 
County which can be wholly or partially drained by gravity consists 


in (1) dividing that part into its natural dramage units; (2) straight- 
- ening and enlarging all the present watercourses that will become the 


main outlets or arteries for a complete drainage system; and (8) con- 
structing systems of parallel ditches, spaced one-half mile apart and 
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running generally with the greatest slope of the land, reaching to the 
boundaries of each district. : 
The plan proposed for the remainder of the county consists in (1) 
dividing it into convenient pumping districts; (2) straightening and 
deepening certain watercourses and constructing the proposed Inter- 
coastal Canal, all of which will serve as outlets for the pump dis- 
charges; (3) building levees to prevent the overflow of those districts 
by tides, backwater from the river, or run-off from higher lands; (4) 
constructing systems of parallel ditches spaced 1 mile apart and 
reaching to all parts of each district; and (5) erecting pumping plants 
to lift the water from such inclosures over the protection levees. 
Spacing the lateral ditches 1 mile apart in each of the pumping dis- | 
tricts will give ample relief for the present needs of the county, but | 
it must be borne in mind that when those areas are put under culti- | 
vation additional ditches must be constructed. The number of | 
lateral ditches should then be doubled, making them: one-half mile 
apart. They should be fed by small collectmg ditches or field 
laterals perpendicular to the larger ditches. It may be found prac- | 
ticable to use tile drains instead of open field ditches. In many | 
newly reclaimed tracts in Louisiana these field laterals are made 4 | 
feet deep, 4 feet wide at the top, 14 feet wide at the bottom, and are 
spaced 165 or 330 feet apart to divide the land into 10-acre or 20-acre 
plats between the larger ditches. Pine Island Bayou and Taylors 
Bayou should be improved as outlined on later pages. The work on 
each stream will benefit several units, and the cost should be appor- 
tioned according to the benefits to be received. The entire south end 
of Hardin County and a large area in Liberty County will receive 
direct benefit from the improvement of Pine Island Bayou, but since 
the present State drainage law makes no provision for cooperation 
between counties in doing such work it is proposed that no more 
work be done on that watercourse than will be necessary to meet 
the needs of Jefferson County. All the drainage units drained into 
Taylors Bayou will be benefited by the improvement of that stream 
below the mouth of Mayhaw Bayou near the limit of tidewater. 


DRAINAGE UNITS. 


GRAVITY DISTRICTS. 


The gravity drainage districts are Nos. 1, 2, 4, 5, 10, 11, 12, 15, 20, 
25, and 28. The district boundaries follow approximately the nat- 
ural divides between adjoining drainage basins. Since the whole 
north end of the county, except a narrow strip along Pine Island 
Bayou and the Neches River marshes, is drained into Taylors Bayou, 
and a vast area in the south half of the county is drained ultimately 
into the same bayou, all of this might be combined into one great 


DRAINAGE OF JEFFERSON COUNTY, TEXAS. 15 


+ 


drainage district. However, a district of this size is not organized 
- without considerable difficulty and delay; therefore the large basin 
_ has been divided into smaller units, each independent of the others 
| except for the cooperation necessary to improve the main water- 
course. It may possibly be expedient to form one large organiza- 
tion embracing the smaller districts just to enlarge Taylors Bayou. 

All of the land drained into Hillebrant Bayou is formed into one 
district, No. 10. None of the areas drained by Bayou Din, Willow 
Marsh, and Pivitot Bayou may properly be treated as a separate 
unit, because each is dependent upon the lower end of Hillebrant 
Bayou for outlet and should share in the cost of cleaning and enlarg- 
ing that bayou. All the land within the county limits that is drained 
by Taylors Bayou and the North Fork above their junction should 
have been included in district No. 11; but since a part of district 
No. 3, which already had been organized and had _ constructed 
ditches, is drained into the upper end of Taylors Bayou, and since a 
large area in Liberty County is drained into the North Fork by way 
of Pignut Gully, it is impracticable to form a perfect drainage unit 
in this instance. However, all of the land in that part of the county 
which is not included in district No. 3 is formed into a drainage dis- 
trict, and the main ditches are planned in the best possible way under 
the circumstances. Only part of district No. 20 can be drained into 
Taylors Bayou; the remainder must have an outlet eastward into 
Salt Bayou. Districts Nos. 25 and 28 have no outlets into existing 
watercourses; their drainage should be carried southward to the 
Intercoastal Canal. 


a 


PUMPING DISTRICTS. 


That part of the county which can not be drained by gravity has 
been divided into convenient pumping units, and will be considered 
as districts Nos. 6, 7, 8, 9, 13, 14, 16, 17, 18, 19, 21, 22, 23, 24, 26, 
27, 29, 30, 31, and 32. The marshes bordering on the Neches River 
were divided into such units that each would be entirely independent 
of all others, the bluff and the river front forming the complete 
boundaries of each. 

District No. 8 is a small area between Beaumont and the Neches 
River, southeast of the city. About half of the district is high land 
and the remainder is river marsh. Because the Neches River is 
being shortened by several cut-offs at this point, it is deemed best 
not to present plans for drainage at this time. The newly graded 
Mansfield Ferry road across the marsh forms an excellent levee be- 
tween this district and No. 9. Districts Nos. 13, 14, and 16 can be 
only partially drained by gravity; the south end of district No. 13 
is very low and subject to frequent overflow. In order to insure 
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perfect drainage of this entire district, a levee must be built along 
Taylors and Hillebrant Bayous, and pumps installed at the mouth 
of Rodair Bayou. District No. 14 surrounds but does not include 
about 3,200 acres which a company proposes to drain independently. 
This tract might be included in district No. 14 without materially 
affecting the plans presented in this report. The south end of this 
district is very low and at times water will have to be pumped into 
Taylors Bayou, at the mouth of Alhgator Bayou. It will not be nec- 
essary to construct levees to protect this area because the embank- 
ments of the Kansas City Southern Railroad and the Dallas and Sa- 
bine branch of the Texas & New Orleans Railroad will afford ample 
protection against backwater. The drainage from the whole of 
district No. 16 should be pumped into the ship canal at the mouth 
of Blacks Bayou. A levee must be constructed along the Neches 
River and the ship canal to protect the low land. 

If found more convenient for the purpose of organization, district 
No. 9 may be divided into two districts of equal size, the canal con- 
necting the Neches River with the McFaddin irrigation pumping 
plant at the narrowest part of the marsh being the dividing line. 
However, such a division would require the construction of an addi- 
tional drainage pumping plant, with consequent increase in the cost 
per acre for the reclamation. It will be possible also to divide dis- 
trict No. 16 into two districts, the river marsh being one and the 
remainder of the land being the other. The bluff which forms the 
south boundary of the marsh becomes less marked as Sabine Lake 
is approached until it disappears entirely at a pomt about 1 mile 
from the lake. This would necessitate the construction of a levee 
from the end of the bluff to the lake and two pumping plants instead 
of one, thus increasing the cost of reclamation in each district. 

South of Taylors Bayou the division of the land into pumping units 
is more or less arbitrary. At the present time there are no data at 
hand for determining whether one size of district on such land is 
more economical than another. In Louisiana there are districts of 
much greater size than the largest here recommended and others 
much smaller than the smallest here planned. Districts Nos. 18 and 
19 may be combined into one district if more convenient, which would 
require changing the location of pumping plant of No. 18 and revising 
the ditch grades. Districts Nos. 21 and 24 can be combined or sepa- 
rated into smaller districts by rearranging the ditches and relocating 
the pumping plants. Districts Nos. 26 and 27, also, may be combined 
into one large district or separated into several smaller ones. Dis- 
tricts Nos. 29 and 30 may be divided into a number of smaller dis- 
tricts, but it would be impracticable to combine them into a large one 
on account of their shapes and relative location. 
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Although the Intercoastal Canal must be constructed before the 


reclamation of districts Nos. 24, 25, 26, 27, 28, 29, 30, and 32 can be 
carried out according to the plans presented herein, the cost of its 
construction is not charged to these districts. They are dependent 


upon the Intercoastal Canal for outlet, but since that waterway will 
be a benefit to the whole county as well as to adjoining counties and 


as it is possible that Federal appropriations will be made to help carry 


out this work no estimate is made of itscost. Should a different route 
be selected for the canal, the plans for the drainage of the above- 
named districts must be changed accordingly. | 


CITIES AND TOWNS. 


The city of Beaumont is not included in any drainage district under 


_ the present arrangement. Some parts of the city will receive direct 


benefit when certain ditches of district No. 10 are constructed, but 
just what this benefit will be depends in part upon the location and 
construction of sewers. The greater part of Beaumont is drained into 
the Neches River and may be considered as a separate and inde- 
pendent drainage district. Port Arthur also is excluded from any 
of the enumerated drainage districts. It lies on very low ground and 
is affected by the same conditions as districts Nos. 16 and 17, but it 
has already built its own drainage system, including open ditches and 
pumping plant. The towns of Sabine and Sabine Pass and the half- 
mile strip of land connecting them, which have been filled in by suction 
dredges working in the Sabine Pass channel, are also excluded from 
any of the numbered districts. 


DRAINAGE DITCHES. 


CAPACITIES AND DIMENSIONS. 


The first step in designing the drains for each district to be drained 
wholly or partly by gravity was to determine the area that will be 
drained by each ditch, including the areas drained by each main 
ditch at the points where laterals or submains will enter. For each 
pumping district only the whole area and the area drained by each 
main ditch was determined. The rate of run-off from each such area 
was computed by Frescoln’s formula, as previously described, to find 
the required capacity of each ditch. 

A profile along the route of each ditch was platted from the data on 
the map, and the grades of the ditch bottoms were determined from 
those profiles. The Chezy formula, V= CRS, was used in comput- 
ing the sizes of the ditches, C’ being determined by Kutter’s formula 
with 0.030 as the value of the roughness coefficient n. All laterals 
in pumping districts were made of such size that they could be con- 
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structed by floating dipper dredges; the majority of them, cheratoral h 
will be much larger than necessary to carry the water that will reach | 
them, and thus will provide large reservoir capacity. The minimum | 
depth was fixed for all ditches at 6 feet, in order to provide (1) suffi- | }. 
cient depth to float a dredge, (2) adequate outlet for tile drains and | 
field ditches, and (3) better drainage along the ditches before the field | | 
drains have been constructed by the individual owners. * The mini- | 
mum bottom width of ditch for gravity districts was fixed at 2 feet, | 
which is as narrow as it is practicable to make. With bottom width | 
2 feet, depth 6 feet, and side slopes 1 to 1, the top width of the mini- | 
mum ditch will be 14 feet. The bottom widths for minimum ditches | 
in the pumping districts are planned as follows: For the minimum | 
depth of 6 feet, bottom width 12 feet; depths 64 to 7 feet, bottom | 
width 10 feet; depths 74 to 8 feet, bottom width 8 feet; depths 84 to 
9 feet, bottom width 6 feet; depths 93 to 10 feet, bottom width 4 feet. | 
With side slopes 1 to 1, the top widths of such ditches will all be 23 

to 24 feet. In the Appendix will be found a tabular statement of the | 
sizes of the various ditches. | 


BERMS. 


When constructing the ditches the waste material must be deposited _ 
far enough from the edge of the excavation so that the weight of the 
spoil banks will not cause caving of the sides of the ditch. For all 
minimum ditches there should be a clear berm of 6 feet between the 
toe of the spoil bank and the edge of the ditch; for ditches having 
bottom widths greater than the minimum but less than 8 feet, the 
berm should be 8 feet wide; and for ditches that have bottom velatus 
of 8 feet or more, the ikem should be 10 feet. 


CLEARING RIGHT OF WAY. 


A right of way must be cleared for the ditches located in timbered 
areas, and the width of such clearing depends on the width of the ditch. 
The total acreage to be cleared for each district is shown in the cost 
estimates, the area required for each ditch having been computed on 
the following basis: 


Widths of right of way to be cleared. 


: ; Width of : : Width of . 
Top width of ditch. clearing. Top width of ditch. | clearing. 
_ Feet. Feet. Feet. Feet. 
Minimum to 20 60 41 to 46 140 
21 to 26 80 47 to 53 I 160 
27 to 33 100 54 to 60 180 


34 to 40 120 61 to maximum. 200 
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LEVEES. 


HEIGHT AND CROSS SECTION. 


- The height of the levees should be at least 1 to 2 feet above the 
| highest water expected. The gagings at Beaumont by the War 
~ Department show a big rise in the Neches River after every heavy 
rain over its drainage basin. Following the heavy rains of December, 
1911, the gage registered 5.12 feet above Gulf level, but as the first 
available record of this gage is for January 4, 1912, it probably does 
~ not show the extreme height of the December flood. In March, 1912, 
_ the gage registered 4.5 feet, and in May, 1912, 5.3 feet. Assuming 
: that the high-water profile 4 the Neches is a straight line, beginning 
: with the elevation 0.0 of mean low tide at the mouth of the river and 
3 passing through elevation 7.0 at Beaumont, the high-water mark at 
F the mouth of Pine Island Bayou would be 9 feet; actual high-water 

_ marks at the Neches Canal Co. pumping plant on Pine Island Bayou 

have an elevation of 15.3 feet. This assumed high-water profile gives 

- elevation of 8.5 feet at Colliers Ferry, 7.5 feet 1 mile above the Southern 
- Pacific Railroad bridge at Beaumont, 6 feet at Mansfield Ferry, 3 feet 
> at the Port Arthur Rice & Irrigation Co. pumping plant, and 2 feet 
_ at Port Neches. Since the general elevation of the marsh of district 
; No. 6 is about 3 feet, the levee to protect it must be at least 13 feet 
high at the Neches Canal pumping plant and 64 feet high at Colliers 
Ferry. The levee for district No. 7, whose elevation averages about 
_ 2 feet, must be at least 74 feet high at Colliers Ferry and 64 feet high 1 

mile above the Southern Pacific Railroad bridge at Beaumont. The 


i 


_ levee for district No. 9 must be at least 5 feet high at Mansfield Ferry 
and 1 foot high at the Port Arthur Rice & Irrigation Co. pumping 
plant, assuming that high tides have no effect above that point. 
_-Before construction is begun on the levees for districts Nos. 6, 7, and 
: 9 further investigations should be made to determine the eon of 

_ high water between Neches Canal Co. pumping plant and Port Neches. 
_ ‘The daily range of tide in the Gulf along Jefferson County is ordi- 
- narily 0.5 to 1.5 feet, but heavy winds blowing directly against the 
- shore for Eeadenbls periods cause rises of several feet. Sometimes 
the storm tide affects only a small part of the coast line, sometimes it 
_ extends the whole width of the county. The highest tide in this 
- locality was in 1900, when the water rose 16 feet at Galveston. The 
_ United States Coast and Geodetic Survey gages at Galveston show 
_ that from 1888 to 1890 there were 6 storm tides 2.7 feet or more above 
_ mean low tide, and from 1904 to 1909 there were 7 tides 2.5 feet or 
_ more above mean low tide. The highest of these were 4.9 feet in 1890 
: and 4.8 feet in 1909. In the streams and bayous several miles back 

from the coast the tides are neither so great norso prolonged. To pro- 
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tect the districts in the southern part of the county against storms| 
equal to those recorded at Galveston from 1888 to 1890 and from 1904) 
to 1909, all levees should be at least 4 feet high, which is in accord) |, 
with the general practice in Louisiana, and those fronting directly on} |} 
the Gulf should be at least 6 feet high. It is assumed that because} 
such extraordinary storms as that of 1900 occur only at very long} } 
intervals, protection against loss by them will be by insurance rather | 
than by levees of sufficient height to prevent overflow. | 

The proper cross sections of levees will depend upon the material | 
used and the nature of the foundation. Where the material is dense } 
and the foundation firm, as along the Neches River, the top width | 
should be not less than 4 feet and the side slopes not steeper than 2 | 
horizontal to 1 vertical. On the soft marshland in the southern part | 
of the county the top width of levees should be not less than 6 feet | 
and the side slopes not steeper than 3 horizontal to 1 vertical. 'The | 
material excavated from the ditches designed for the latter territory 
will be much more than enough to build levees with the specified 
dimensions; therefore it will be possible to use many of the levees as 
roadways when they are properly settled and smoothed. 


CONSTRUCTION. 


In districts Nos. 6 and 7, which are covered with timber, all stumps, 
logs, and other vegetable matter should be removed from the base of 
the levees, which should then be plowed before any material is depos- 
ited. These precautions will insure a good bond between the old and _ | 
the new material and prevent excessive seepage. In district No. 9 
and others in the southern part of the county that are located on the 
open prairie where the ground is firm and above ordinary water level, 
a shallow ditch along the center line will insure a good bond. The 
berms for these levees should be at least 10 feet wide. | 

On the soft marsh lands levees must be constructed with great care, 
to prevent seepage and caving. They should be built in horizontal 
layers, each layer given some time to dry before the next is added; — 
this will prevent yielding of the base as the material is deposited. 
The orange-peel bucket dredge is perhaps best adapted to this work | 
because it can bring suitable material from below the soft surface | 
mud, and by dropping the dirt from a considerable height can compact 
it in the levee. In order to prevent excessive pressure on the ditch — 
banks which might cause sloughing of the soft earth, the berms in © 
these marshes should be 15 to 20 feet wide. After the levee has dried 
sufficiently 1t should be smoothed and brought to grade. Usually 
prairie grass will soon cover the new levee and help keep it in shape. 
Careful grazing on the levees will give some protection against bur- 
rowing animals. 
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PUMPING PLANTS. 


The design of pumping plants for drainage districts involves the 
study of many technical phases of their construction and operation, 
‘put experience seems to indicate that for the pumping districts herein 
‘recommended the centrifugal pump driven by steam power is the 
best type. Therefore the cost estimates of the plants are based upon 
this kind of.equipment. Possibly electrical power or internal com- 
boston engines may be found economical for some of the pumping 
plants 

_ After computing the maximum rate of run-off from each entire 
district by Frescoln’s formula, a proper deduction was made for esti- 
_ mated storage in the ditches in order to determine the maximum rate 
. at which the pumps would be required to handle the water. The 


pump sizes were computed by assuming the velocity through the 

‘pumps to be 12 feet per second. The engine sizes were determined by 
"assuming that the water must be lifted 4 feet im all districts in the 
southern part of the county, 6 feet in district No. 9, 7 feet in district 
No. 7, and 8 feet in district No. 6. In times of eee high water 
it might be necessary to lift the water to greater heights, but this 
contingency would be met by overloading or speeding up the engines. 


BRIDGES, CULVERTS, AND FLUMES. 


A complete plan of drainage must include provision for crossing 
_ highways, railroads, and irrigation canals, and the cost estimate must 
include the expense for the necessary bridges, culverts, and flumes. 
The sizes of openings and the types of structures recommended are 
- indicated herewith. 
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HIGHWAY CROSSINGS. 


Where drainage ditches with 2-foot bottom width are crossed by 
_ highways, culverts are recommended. Where such a ditch will have 
_ to carry only about one-fourth its computed capacity, a 36-inch 
- corrugated iron pipe 35 feet long with a straight concrete head wall 
_ at each end will be suitable. Where the required capacity is about 
one-third the computed capacity, a similar culvert of 48-inch pipe is 
recommended. Where required capacities are approximately one- 
half, three-fourths, and the whole computed capacities, reinforced 
_ concrete box culverts with openings 4 by 4 feet, 5 by 5 feet, and 5 by 6 
feet, respectively, should be provided. These box culverts should 
each be 20 feet long, with straight head wails. For ditches with 4-foot 
- bottom width, Ae culverts 5 by 8 feet with flaring wine walls are 
estimated. 
_ Steel I-beam bridges with 20-foot width of roadway are recommended 
_ for crossing ditches with 6, 8, 10, and 12 foot bottom widths; the 
_ spans should be 13, 14, 16, and 20 feet, respectively. For crossing 
larger ditches, steel pony truss bridges of the Warren type, with 
_ 16-foot roadways, seem most suitable. The spans should exceed the 
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bottom widths of the ditches by 8 feet for 14 to 25 foot widths, by 
9 feet for 30-foot widths, and by 10 feet for 35 to 50 foot widths. All 
bridges should be placed on concrete abutments. | 


RAILWAY CROSSINGS. 


Culverts of 36-inch and 48-inch pipe are recommended.-where rail- 
ways cross drainage ditches that will need to carry not more than 
about one-fourth or one-third, respectively, of the computed capacities 
of ditches with 2-foot bottom widths, as planned for highway cross- | 
ings. All other railway crossings are estimated as half-through plate 
girder bridges on concrete abutments, with spans about equal to 
one-half the sum of the top and bottom widths of the drainage ditch. 


IRRIGATION CANAL CROSSINGS. 


As all irrigation canals consist of two levees between which the 
water flows over the natural ground surface, these must be carried | 
over the drainage ditches at the crossings. It is impossible to deter- 
mine the exact number of such crossings there will be, as many of the | 
present irrigation canals may not be in use when the drainage ditches 
are constructed, and the data are not at hand to show where the 
proposed ditches cross all the irrigation laterals. The cost has been | 
estimated for each crossing of a drainage ditch with a main irrigation | 
canal in use at the time of the survey, and the total for each district 
has been included in the total cost estimates given on later pages. | 
Culverts of 36-inch and 48-inch pipe should be used for the small | 
ditches under the same conditions as explained for highway crossings. | 
Where it is expected that the drainage ditch will carry one-half the 
computed capacity of the smallest ditch recommended, or more, the | 
irrigation canal is to cross the drainage ditch in a wood flume sup- | 
ported on timber bents or piles. Each flume should be about 10 feet | 
longer than the top width of the drainage ditch, thus allowing about | 
5 feet at each end for a firm bond with the bottom of the irrigation | 
canal to prevent leakage. | 

PINE ISLAND BAYOU IMPROVEMENT. 


All trees and brush should be cleared from the old channel of Pine | 
Isiand Bayou for a strip 100 feet wide, which will give the present — 
channel a capacity of 1,600 cubic feet per second, equivalent to about | 
0.6 inch run-off per 24 hours from the drainage area above the | 
Jefferson-Liberty County line. From the county line to Voth, such | 
a strip would contain 270 acres; clearing this would cost, at $40 per 
acre, $10,800. Divided along districts Nos. 1, 2, and 4 in proportion 
to their areas, this cost would amount to $1,605, $3,870, and $5,325, 
respectively, or 27.7 cents per acre. 


TAYLORS BAYOU IMPROVEMENT. 


The drainage areas and computed maximum run-off for Taylors 
Bayou at several points have been determined as follows: | 
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Maximum run-off for Taylors Bayou. 


Drainage 


atea, Total run-off. 


Point of run-off. 


BPAY barge E AE I 


‘ Sq. miles. | Inches. | Second-feet. 
meat west Port Arthur railroad bridge...........5......--...-eeeenee 597 0. 27 


MMTCNECTSE MAL DTAT OER Ol s . = «oc oe wine cate oe Se timse oe datas Secate ee 459 S615) 4, 400 
SEM AEUTS DULG) or eek l 3425.70) ) Gg 312 . 48 4, 100 
Seaust below North Fork of Taylors Bayou.....................------ 280 05 4, 100 
fuse above North Fork of Taylors Bayou...................-....--- 120 ~ 05 1, 800 
ICR MARY AWE OAVOU 6 oe ccs oc mcs een ou cece ane nnadecccesccceces 105 . 63 1, 800 
ESN GURNEY AS 0) i ee 30 1.10 1, 000 
© SEEEST DD Va Sarde Uh ee 6 le 0 Us ee ne 22 1. 60 945 


_ The total fall available in the 25 miles from the mouth of Mayhaw 
_ Bayou to West Port Arthur is only 4 feet. As indicated on the map, 
below Hillebrant Bayou there should be 5 cut-offs having a total 
length of 1.7 miles, and between this bayou and the North Fork of 
Taylors Bayou there should be 9 cut-offs aggregating 1.5 miles, with 
_ bottom width of 85 feet, depth 20 feet, and side slopes 1 to 1. The 
whole present channel of Taylors Bayou below the North Fork, 
except the cut-off bends, should be enlarged to the same dimensions. 
The fall below Hillebrant Bayou should be 0.16 foot per mile, and 
_ between that stream and the North Fork about 0.14 foot per mile. 
_ With these slopes the elevations of water surface above mean tide 
level will be 0.0 at West Port Arthur, 1.3 at Hillebrant Bayou, and 
2.6 at the North Fork. Between the North Fork and Mayhaw Bayou 
the channel should be 50 feet in bottom width, 17 feet deep, with 1 
_to 1 side slopes and a fall of 0.14 foot per mile. The water surface 
‘at Mayhaw Bayou then would have the elevation 3.4. Between 
this point and the railroad bridge at Hamshire the available fall is 
0.88 foot per mile, which will give ample capacity to a ditch of 25- 
foot bottom and 12-foot depth. The channel here recommended 
_ will prevent overflow at seasons of ordinary range of tide, which is 
small. However, on rare occasions severe storms will be accompa- 
nied by high winds that will raise the tides sufficient to obliterate 
the slight fall obtainable on the lower part of the bayou, and at such 

times short periods of overflow may be expected. 
The excavation required by the improvement recommended is 

_ roughly estimated thus: 


Excavation in Taylors Bayou. 


Excava- 


Section. Distance. SiGe 


a? Or ete CI 


Seeeese Fort Arthur to Hillebrant Bayou... 2.1.22... -.22 252. .cl seen dec eee eee 8.0 , 025, 000 

ER 1 Gi 8 2 9.7 2,119, 000 
ee as a OS a a ee 6.0 469, 000 

ES TO BE ST gy 5.0 5, 


eer ae re” ©6h—hUrP 7 ee Se ne 
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The total cost of the four sections would be, at 6 cents per cubic } 
yard below Mayhaw Bayou and 8 cents per yard for the upper 
section, $302,780. If the cost of each section is to be divided among }, 
the districts drained through that section m proportion to their 
areas, the total cost to each will be, according to the estimate:)}. 
District No. 3, $61,175; No. 10, $36,450; No. 11, $151,174; No. 12,@, 
$15,639; No. 13, $4,860; No. 17, $1,215; No. 18, $9,112; No. 19, $5,637; 
and No. 20, $17,518. | 

The improvement of Taylors Bayou will necessitate building 7 
bridge across the new channel at La Belle. This bridge is estimated 
to cost $7,100, which sum should be distributed among districts | 
Nos. 3, 11, 12, and 20, in proportion to their areas. The amount to_ 
be charged to each would then be as follows: District No. 3, $910; 
No. 11, $4,770; No. 12, $710; and No. 20, $710. The cost of this| 
bridge has been included with that of excavation for the Taylors 
Bayou improvement in the ‘Estimate of cost’ rather than with | 
the estimates for other bridges. 


ESTIMATE OF COST. 


| 

The summarized estimate of total cost for each drainage district | 
proposed for Jefferson County is given herewith, including the cost 
of operating each pumping plant. The acreages benefited do not 
include the areas covered by ditches and spoil banks. 

Clearing right of way for ali ditches located in the woods has | 
been estimated at $50 per acre; this includes the cost of blasting | 
all stumps 12 inches or more in diameter in the path of the dredge > 
ditches and of grubbing ail stumps, large and small, from the paths 
of the lateral ditches. The purchase cost of right of way 100 feet 
wide for the outlets for districts Nos. 20, 25, and 28, at $5 per acre, | 
is included in the estimates. Excavation of ditches 8 feet or more | 
_ in bottom width is estimated at 8 cents per cubic yard and smaller 
ditches at 10 cents, but the enlargement of Taylors Bayou below 
Mayhaw Bayou and on Hillebrant Bayou below Bayou Din is 
estimated at 6 cents per cubic yard. These prices are based upon — 
average contract prices where payment is made in cash and not in © 
bonds of the district which the contractor must accept at par and | 
sell at a discount. The amounts of excavation were estimated by — 
determining the average depth of cut, to the nearest half foot, from | 
the profiles of the ditches. Where the material is to be placed in | 
a levee, the price is increased 2 cents per yard to provide for putting | 
all dirt on one side of the ditch and smoothing the embankment. 

The cost of drainage pumping plants varies widely with the type 
of machinery, the character of foundation, and the expense of trans- — 
portation to the site. The costs estimated for the plants in Jefferson 
County are average values from a large number of estimates made 
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by an eminent firm of contracting mechanical engineers for engines, 
mumps, and foundations, plus estimates for the buildings. It is 
possible that actual costs may vary considerably from those given. 
The annual costs of operation given include fuel, repairs, engineer’s 
salary, and depreciation. A table prepared by the above-mentioned 
engineers showing comparative fuel costs of several different types 
of pumping plants was used in estimating the cost of fuel oil for 
each district. 

— The cost of legal, engineering, and incidental expenses was esti- 
mated at 10 per cent of the cost of construction. 


* 


COST BY DISTRICTS. 


"Drainage district No. 1: 
{ 
. 


Clearing right of way, 158 acres in woods, at $50 per acre.....---....- $7, 900 

Excavation— 
Ga,0u cubie yards, at 8 cents per yard..-.2.. 22.2... yi ee 5, 240 
129,900 cubie yards; at 10.cents'per yard:: 222): . 22 2-2o9ie2 S22 12, 990 
prairie tine tela DAyOUL.. <5: 22.2 2525. ee et 1, 605 
Pare ene termed. pidge, GO feet. 0e <2 O8 2 ee SPS 2, 850 
Engineering and legal expenses, 10 per cent....-.-...........-------- 3, 058 
Le) JUST 52 1S 5 So on Sahar oa a a eG Es sey Oe 33, 643 


Acres benefited in district, 5,790. 
Average cost per acre, $5.80. 
_ Drainage district No. 2: 


Clearing right of way, 146 acres in woods, at $50 per acre.......-...--- 7, 300 
Excavation— 
- Hic-o0Urcubie yards,rat S.centa per yard ...2- 42.2.2. 2 .eseeee ee lees 13, 888 
: Seesieubie yards’ at 0icents per yard... <0... 222 22.2528 35, 265 
Pptnuatieee UPwislanG bayou... 225 5. 226d a Noort sone geld 3, 870 
Peteeeeeuee moves. © Culverts... 22.5 ie aed Pee 5, 650 
Engineering and legal expenses, 10 per cent............-..----------- 6, 597 
2d 2 = Co SEE ES a ae ae ren ree a ene eee et 72, 570 


Acres benefited in district, 13,980. 
Average cost per acre, $5.20. 
Drainage district No. 3: 
(Plans by private engineers; construction work completed.) 
Drainage district No. 4: 


. Clearing right of way, 190 acres in woods, at $50 per acre.......------ 9, 500 
| Excavation— 
Peeomenbic wards, ato cents per yard... .25..-2-- 22. 5-222-+55 11, 044 
2a cupievards, at10 cents per yard.........2--------4-5-- 62, 330 
epee HONS And DayOus 262). oo. ee ee Dt eee 5, 325 
Begecssere.. | bridve14 culverts, 3.flumes:..:...-. 21.2225... 455 - 10, 575 
4 Engineering and legal expenses, 10 per cent.........-.....----------- 9, 875 
otis ze SEE Agee ain eran ee bape iy BE .. 108, 652 


- Acres benefited in district, 19,200. 
Average cost per acre, $5.65. 
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Drainage district No. 5: 


Clearing right of way, 108 acres in woods, at $50 per acre...:.......-- $5, 400 
Excavation, 165,200 cubic yards, at 10 cents per yard.............-- : 16, 520 
Bridges, etc:, 19-culverts....2 0.2525, Soe. Aa, See ee 6, 475 


Bnemeerine and legalexpenses, 10 per cemt®2o22 2 223250 2, 840 
Potalzirs sc 2 00k 2 2 Bee Se ee 31, 235 
Acres benefited in district, 6,560. 
Average cost per acre, $4.75. 
Drainage district No. 6: 


Clearing right of way, 226 acres in woods, at $50 per acre........-- Mee 11, 300 
Excavation— 
98,700 cubic yards, at 8 cents per yard=2.. 222). 5:.22229- ee 7, 896 
456,100 cubiciyards, at 10:cents per yard... -3: 22 29) ee 45, 610. 
Pumping plant, complete... ... 2254 S28). $0 Seas ee 34, 000 
Engineering and legal expenses, 10 per cent.................--.-.---- 9,881 — 
Potal. 225.3520 027 2 ee ER at ee 108, 687 


Acres benefited in district, 2,670. 

Average cost per acre, $40.70. 

Annual cost of operation: Total, $3,875; per acre, $1.45. 
Drainage district No. 7: 


Clearing right of way, 110 acres in woods, at $50 per acre.....-.-...-- 5, 500 

Excavation— 
67,500 cubic:yards; at 8.cents'’per yard. -:.-2 2225) 5 5, 400 
193.000 cubic yards, at 10.cents:per yard. .?_..-.2 5932 19, 300 
Pumping plant, complete-..-.. 22... 25. -.- Ee Sa ee eee 38, 500 
Engineering and legal expenses, 10 per cent.......2.2..2.2 25.2 s2222%- 6, 870 
Motalwus. bssseso ec alte ee Se ae Se 75, 570 


Acres benefited in district, 2,100. 
Average cost per acre, $36. 
Annual cost of operation: Total, $3,895; per acre, $1.85. 
Drainage district No. 8: 
(No plans prepared. See p. 15.) 
Drainage district No. 9: 


Excavation— 
136;900 cubic yards; at:8 cents per yard. =o. 4-2 955225 eee 10, 952 
688,600 cubic yards;-at 10 cents per yard: .2*) 5 68, 860 

Bridges, etc.,.2 flumes: 22s 222 bei. sto ee 600 

Bumping plant, complete. ........2--1.....228.- 22 see 37, 000 

Engineering and legal expenses, 10 per cent...............----------- 11, 741 

Motals. 25% vcwidoss . wistew olen 2 onesie eee ee ee 129, 153 


Acres benefited in district, 6,440. 

Average cost per acre, $20.05. 

Annual cost of operation: Total, $4,960; per acre, $0.77. 
Drainage district No. 10: 


Clearing right of way, 748 acres in woods, at $50 per acre...........-- 37, 400 

Excavation— Ee, 
2,812,450 cubic yards, at 8 cents per yard..................---:-- 224,996 
2,694,550 cubic yards, at 10 cents per yard................------- 269, 455 
1,201,700 cubic yards, at 6 cents per yard: =.= 2 72, 102 
Bridges, etc.: 31 bridges, 103 culverts, 3 flumes........... DISS Eo Ree 73, 265 
Taylors Bayou improvement..... Sia dhl iociece ee ee ee 36, 450 
Engineering and legal expenses, 10 per cent.........-...-.-----------. 71,346 
Wotals: 2 Soh oo. ee ts ee BE See 785, 014 


Acres benefited in district, 90,110. 
Average cost per acre, $8.70. ~ 
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- Drainage district No. 11: 
Clearing right of way, 697 acres in woods, at $50 per acre... ....-.--- $34, 850 
_ Excavation— 
5,142,500 cubic yards, at 8 cents per yard........-.-. NAST OSS 411, 400 
So. Linvou cubic yards, at 10 cents per yard 222.220. 2 eee. SLY Lio 
ER ee AOTS AVON scot oo Se 5 Se eee pe ele ce feo cae eo oaeee 155, 944 
Bridges, etc., 36 bridges, 77 culverts, 13 flumes............-.-------- 84, 830 
Engineering and legal expenses, 10 per cent. .......--..--.--------- 99, 820 
STEED i ee ee ee 1, 098, 019 
Acres benefited in district, 95,820 
Average cost per acre, $11.45. 
Drainage district No. 12: 
Clearing right of way, 10 acres in woods, at $50 per acre. ......------ 500 
Excavation— 
se ocubic yaras, ab § cents per‘yard. 2... . |. -.-/-c-Sewe gaice otk 3, 708 
455,700 cubic yards, at 10 cents per yard......-...--.----------- 45, 570 
PEI ha VROTS HAN OU Ss 2. 2. Yo spay Powe Sew sede ese Sad Sg AE 16, 349 
Bridges, etc., 2 bridges, 8 culverts......... Faia Beene ee ep ONE YA aie 3, 925 
Engineering and legal expenses, 10 per cent. ......-..--.-.--------- 7, 005 
Cos ALE 22 eee ees ennen nae weer yer ge 77, 057 
Acres benefited in district, 13,940. 
Average cost per acre, $5.55. 
Drainage district No. 13: 
Excavation— 
da0,000 Cubic yards, at-8 cents’ per yard... 2.2222 02220 4.52.2. 42, 852 
Sai LOOtcubiG. yards; at: 10 cents per*yard. 25. 5.2 222) 5. 3322S 32, LkO 
150-600 ;cubie-yards\at.12 cents: per yard. .2.2. 2.00.2... 228/2.02%- 21, 672 
SM ATIOa et OE ES AVOUe a o2 sos. So. estat Se at oe sere ae 4, 860 
Peete eerie ee reoes MA CULVETIS? 2. .0.00,524- cbse soe et eae 6, 600 
Pe GERE TIAN PeCOUND ete! 5. 2s. o/.-'. Nie gees ea 2 ST 39, 000 
Engineering and legal expenses, 10 per cent. ..-....-.2.-2.5.22.22-. 14, 709 
Spe arnt Sc he ee ee 161, 803 
Acres benefited in district, 12,490. 
Average cost per acre, $12.95. 
Annual cost of operation: Total, $5,640; per acre, $0.50. 
Drainage district No. 14: 
Excavation— 
P4100 cule yards; at)S.cents per yard. 2... - 22222225 J235250e: 91, 208 
ize 100 eubic yards, at: 10°cents per yard.-....--:. 222222 -222.-: 72, 310 
Periaces eter 10 Dridees, a5 Culverts: -.2 2... wees o's eee oe - eeeleee: 22, 625 
EMME MP AM COMMPICLG. 99/0. 2. See ok ie os ee 46, 000 
Engineering and legal expenses, 10 per cent..:........------------- 23, 214 
Eo a le acl: eI cen ie ec PI, hr ns Dd 2552357 
Acres benefited in district, 25,160. 
Average cost per acre, $10.15. 
__ Annual cost of operation: Total, $8,400; per acre, $0.33. 
- Drainage district No. 15: 
Excavation, 103,750 cubic yards, at 10 cents per yard.........-.---- i] 10, 375 
Pemeassera neulverts, l flumes. 22. 65.2. 252222 40. el dde. ee 2 oe 2, 400 
Engineering and legal expenses, 10 per cent........-.-.-.------------ 1, 278 
eres tt LS oe a een ade! 14, 053 


Acres benefited in district, 2,850. , 
Average cost per acre, $4.95. 
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Drainage district No. 16: 


Excavation— ; 
323100 cubic yards; at 8 cents per yard... 2-6 552. ee eee $25, 848 
657,700 cubic yards, at 10 cents-per yard... :~- 12222 2225 <2) 65,7708) 

Bridges: etc,, 4.culvertss.. ©. . 7)... 2 cete as 4 on- eee eee 750 

Eumpine plant,completess = 2222 2S eee eee + eee 45, 000 

Engineering and legal expenses, 10 per cent. ..-...---------------- = 13,737 a 

otal... 2... cec-¥seedac. +22 eee ee Ree 151, 105 


Acres benefited in district, 11,220. 

Average cost per acre, $13.45. 

Annual cost of operation: Total, $6,520; per acre, $0.58. 
Drainage district No. 17: 


Excavation— 
225,950: cubic yards, at 8 cents per yard... 222) 2 eae eee 18, 076 
337,150 cubic yards; at 10.cents per yard: 22-2 2 eee 33, 715 

Lavilors-BayouAmprovement 5-2 5.22 toe eee 4S eee eee 1, 215 a 

Pumping plant, completes... 2. ne a ae eee 23, 000 

Engineering and legal expenses, 10 per cent. ....-.-.-.---.--------- 7, 601 

Motels 20. aaa eat es a ee ee eee eye 83, 607 


Acres benefited in district, 3,620. 

Average cost per acre, $23.10. 

Annual cost of operation: Total, $3,745; per acre, $1.03. 
Drainage district No. 18: 


Excavation— 
1,017 ,500-cubicyards, at’8 Gents per yard: ....: 4.22.2 ee eee 81, 400 
428;950.cubic yards, at 10 cents per yards.-: 4-2. :2)282 qlee 42, 895 
Waylors Bayou improvement..< - 2.22 Sos -he gees ee eee 9. 1a? 
Pumping plant,.complete-...- -< 2222-4, 4+ieees Sse pee eee 39, 500 
Engineering and legal expenses, 10 per cent. ....---.-.s----22242--5 17, 291 
Motal s.25oo coe Soe de eB ee eee 190, 198 


Acres benefited in district, 22,560. 

Average cost per acre, $8.45. 

Annual cost of operation: Total, $8,045; per acre, $0.36. 
Drainage district No. 19: 


Excavation— 
74,340 cubic ‘yards, at 8.cents per yard).:..: 2.22.1) ee 13, 947 
227,400-cubic yards, at 10 cents per yard 22 2 = ee 22, 740 
improving Taylors Bayou.-222..2-25. 252. io ee ee eee 5, 637 
Pumping plant, completes.: 2: 2. 3. 4.22 eee 20, 500 
Engineering and legal expenses, 10 per cent..............--.--------- 6, 282 
Votale a8 Bee ee i ee 69, 106 


Acres benefited in district, 4,530. 

Average cost per acre, $15.25. 

Annual cost of operation: Total, $3,950; per acre, $0.87. 
Drainage district No. 20: 


Excavation— ; 
60,900 cubic yards, at 8 cents per yard....... Lbs Ate eae eens es 4, 872 
1,455,750 cubic yards, at 10:cents per yard. -.25:_. 322) 127 23e 22 145, 575 
99,200 cubic yards, at 12 cents per yard:........-_2..254 PF LE 11, 904 

improving Taylors Bayowi.2 1. eS Ae ee se bs ied Bane 18, 228 

Right of way for outlet, 92 acres, at $5 per acre...........:..--.....-- 460 

Engineering and legal expenses, 10 per cent..................--.----- 18, 104 

otal. ses eo a a ee eee 199, 143 


Acres benefited in district, 15,400. 
Average cost per acre, $12.95. 
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;. Drainage district No. 21: 


¥ Excavation— 
*. 976,700 cubic yards, at 8 cents peryard.)..../......6... 2.2.02... 


a 325,000 cubic yards, at 10 cents per yard..........-. MaRS MIMS 3S 
PPMPROOTNERE V COMMIOLOL «icicie arora Ot edna es OUR ee 


Engineering and legal expenses, 10 per cent.........--.......--2----- 


Acres benefited in district, 16,820. 
Average cost per acre, $9.25. 
Annual cost of operation: Total, $6,430; per acre, $0.38. 
Drainage district No. 22: 
Excavation— 
pea enupiesyards, at. 8 cents per-yard..2...0)2 208 Ie aS 
577,400 cubic yards, at 10 cents per yard....2..- 22022 .200 22.2... 
Pena ACOMpletO. 8. 2S ee ee ae ob 
Engineering and legal expenses, 10 per cent..........-.-.------------ 


Acres benefited in district, 10,480. 
Average cost per acre, $12.95. 
Annual cost of operation: Total, $6,525; per acre, $0.62. 
Drainage district No. 23: 
Excavation— 
ei 7o0 cuple yards, ab Sccentsiper yard | iF Pe Yo YO EES 
455,300 cubic yards, at 10 cents per yard...............22.....2. 
PLE DES CihGs 2 Cec ec grec a 
Pee ATG COMIDICLO: 508 82. So 2'2 ley oie ook doping ee a ae eS 
Engineering and legal expenses, 10 per cent........-.-.-..----------- 


Acres benefited in district, 14,440. 
Average cost per acre, $11.85. 
Annual cost of operation: Total, $5,830; per acre, $0.40. 
Drainage district No. 24: 
Excavation— 
ase co0 cubic yards. at_8 cents per yard.../...2...22..2..2 8: te 
aa aucupice wards, at, 10.cents petvyard.... 22.3. 6-05.52 04s 
maitre COM PIOle22o. 26. 2... hn ao. 2 fs sedis shad: eae Res 
Engineering and legal expenses, 10 per cent.........-.---...------.-- 


Acres benefited in district, 19,590. 
Average cost per acre, $9.10. 
Annual cost of operation: Total, $7,250; per acre, $0.37. 
Drainage district No. 25: 
Excavation— 
doen cube yards,.at 8 cents per yard.:.... 25.5... 2 2.2... 22.248: 
1,484,250 cubic yards, at 10 cents per yard 
Smercuuic yards: at t2 cents per yard... :- 24.625. yyne o-- soos. 
Right of way for outlet, 36 acres, at $5 per acre......................- 
Engineering and legal expenses, 10 per cent.................--..-.--- 


Acres benefited in district, 10,970. 
Average cost per acre, $15.80. 


29 


$78, 136 
32, 500 
30, 500 
14,114 


155, 250 


41, 856 
57, 740 
24, 000 
12, 360 


135, 956 


79, 820 
45, 530 

1, 600 
28, 500 
15, 545 


170, 995 


122, 948 

3, 640 
35, 000 
16, 159 


177, 747 


4,752 
148, 425 
4,032 
180 

15, 739 


173, 128 
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Drainage district No. 26: 
Excavation— 
935,700 cubic yards, at 8 cents per yard......-....-.- meicccty os oe = 
227,150 cubic yards, at-10:cents per yardicn 2. < soe eee eee 
Pompine plant, complete.-2.----*. se-aese-- ee frp JERE Rae 
Engineering and legal expenses, 10 per cent..........-.-..-------\:-- 


Acres benefited in district, 15,830. 
Average cost per acre, $8.85. | 
Annual cost of operation: Total, $6,125; per acre, $0.39. 
Drainage district No. 27: 
Excavation, 1,570,350 cubic yards, at 8 cents per yard........-....... 
Bumping plant, complete. 22. tassea ns ie ee ee 
Engineering and legal expenses, 10 per cent....-..-.......--- 


Acres benefited in district, 19,490. 
Average cost per acre, $9. 
Annual cost of operation: Total, $7,105; per acre $0.36 
Drainage district No. 28: 
Excavation— 
2,275,400 cubic yards, at 10 cents per yard_-....-.--.-.22---: pe 
6,000 cubic yards, at 12 cents per yard-_-2.--..- 12222) ee 
Right of way for outlet, 26 acres, at $5 per acre.........-...---------- 
Engineering and legal expenses, 10 per cent. ...-.------ eyes aa 


Acres benefited in district, 14,160 
Average cost per acre, $17.75 
Drainage district No. 29: 
Excavation— 
15329;300 cubic yards, at 8 cents per yard... --2 (22. seat 
338,000 cubic yards, at 10 cents persyard: 3/0: -26he2 eee eee 
iEunmping-plant, complete.-:::2.c----2s-.=-25=- eee eee eee 
Engineering and legal expenses, 10 per cent. .....-.-------.-.------ 


Acres benefited in district, 19,930. 
Average cost per acre, $9.65. 
Annual cost of operation: Total, $7,275; per acre, $0.36. 
Drainage district No. 30: 
Excavation— 
1,183,550 cubic yards, at.8 cents per yard: 2 2 223k. 2 eee 
318,500 cubic yards, at 10 cents per yard..-.....-.------- She eee 
Pumping ‘plant, complete: ..2.--2.-..-24-.55-222, ae eee Eee 
Engineering and legal expenses, 10 per cent. ...-...-.---------:---- 


Acres benefited in district, 17,100. 
Average cost per acre, $10.15. 
Annual cost of operation: Total, $6,535; per acre, $0.38. 


175, 591 


125, 628 
34, 000 
15, 963 | 


720 | 


94,684 
31,850 
31, 500 
15, 803 


173, 837 
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ie age district No. 31: 
& Excavation— 
és 


| Bue,coueubic yards,,at.8 cents) per yard. .--..5-. 55205. 0ss.205..- $55, 260 
ie 564,200 cubic yards, at 10 cents per yard..........--.. a(t eee 3 56, 420 
lg Mee ot CODIDIOUG 2. oF pain a. ones dino sm ie hee eels OES YE Stee 26, 000 
; Engineering and legal expenses, 10 per cent. ....-...-....-.----.--- 13, 768 

et at a SS ed ea a ee a NE 151, 448 


Acres benefited in district, 12,800. 
Average cost per acre, $11.85. 
- Annual cost of operation: Total, $5,370; per acre, $0.42. 
_ Drainage district No. 32: 
, 


Excavation— 
2(awoupic varus. at 8 cents per yard. ...). 2.652.226 52-0-J265 22, 268 
Baeweredoieaards:..2t.10 cents. per yard .......-----..-- 5 /ssee5 nee - 8, 680 
MEMBTIMParEtinCUMEDICTO! 8. SUE oe cc eee ene eye oes cease 20, 500 
Engineering and legal expenses, 10 per cent. ...-.---.....-.-.5+-.-- 5, 145 
a MR IR PR eo 2c (yey ola aie wis 2 waa = 22, Sic eres, = wie olay veya Seelal 56, 593 


Acres benefited in district, 4,620. 
Average cost per acre, $12.25. 
Annual cost of operation: Total, $3,420; per acre, $0.74. 


SUMMARY OF AREAS AND COSTS. 


° Areas. Cost. 
Length a 
No. of district. Open ia = Eee 
rairie im- ene- itches. 

2 Sid ered Total fited. Total. Average. 

marsh. 
Acres. Acres. Acres. Acres. Miles. Per acre. 
1 2 Soe Sea S~ e eaaee 850 5, 100 5, 950 5, 790 16.9 $33, 643 $5. 80 
Tie SES AT See CP ee eae ee 10, 720 3, 620 14,340 13, 980 43. 4 72,570 5. 20 
114 EE es eee ABE TOOT ee AG IRGO ery aetna tete ieee (ewe ato eall eatee eae 
EP at ee ae ee 10, 490 9, 100 19, 590 19, 200 58.0 108, 652 5.65 
Se it ke SE re 1,320 5,350 6, 670 6, 560 17.8 Sle230 4.75 
_. a aa eee 2,870 | 12,870 2,870 2,670 14.7 108, 687 40. 70 
° SS Ee 2, 220 11,520 2, 220 2,100 9.4 75, 570 36. 00 
De 9532 SE ge Ree eee LOOM Err -'= shtol> At MOO |S sete cS early ed vega ee Lee te on 
Ls no AE SA OSES si eee B20 acne s 6, 720 6, 440 2350 129, 153 20. 05 
OUR a ess aS eee 78, 260 14, 200 92, 460 90, 110 30352 785, 014 8. 70 
ioe Se ee 81, 470 17, 000 98, 470 95, 820 307.8 | 1,098,019 11.45 
OL Meg ST a ee oe 13, 380 820 14, 200 13, 940 40, 2 77, 057 5. 55 
PLL eae ee 12 S008) a = =. 25" 12, 900 12, 490 47.7 161, 803 12. 95 
Lio ee 8. ee eee De MLO A ee = oi So 25, 770 25, 160 Ts h5) 255, 357 10.15 
Tb SSeS eS ee ZOO asale eos ate 2, 900 2, 850 8.7 14, 053 4.95 
LE Ae SS el eae ee GL 650i ise ij. Be 11, 650 11, 220 41.4 151, 105 13. 45 
Lo, eS a ae ae ee SB GAUUM se! tobe «21-59 3, 830 3, 620 Wise 83, 607 23. 10 
DS 2 So RS BRE t 8 es eae 23. OGD ebe2. Fs 28% J. 23, 060 22, 560 44.6 190, 198 8. 45 
“SR pe SES RR ae ea ASGOOSNE soos s ae: 4, 600 4,530 14.6 69, 106 15525 
TTT Ce ee £5 S90 ules aires se 2 15, 890 15, 400 58. 5 199, 143 12. 95 
Lio) eee Es Se a a eae 7, ALO Me 2 ccinc = 2 17, 410 16, 820 43,2 155, 250 9, 25 
UL eee ee eee ee 10:880) fst <..- = 5 10, 880 10, 480 ou 135, 956 12. 95 
[StL EE te Pa ae me ore SEGE Garson <-- <' 15, 000 14, 440 46.3 170, 995 11. 85 
ele RRR, Bee ee DO WIBO Veen ates aca 20, 230 19, 590 42.0 177, 747 9.10 
AL RE eee ae aa Ly Asi eae ae 11, 390 10, 970 44,4 173, 128 15. 80 
LOU ce BEe deaee 35 ete eae eee Tea Ml ee se 16, 320 15, 830 sBU8 139, 778 SSeS 
“1! A eR Rees. . et ee ea PAHO BIDA a AOS Sas 20, 030 19, 490 40. 2 175, 591 9. 00 
LE POSE BR 9 os ee ee BAGO HH 25t wou 22 14, 600 14, 160 59. 3 251, 222 LZ Es 
Lik. Se ey 258 - Ae SE eae PAL TOU tie dataichaces 20, 730 19, 930 54.1 192, 713 9. 65 
Deas WE Oe ores 8 ae ee WAGON eee se oe. e 17, 660 17, 100 41.2 173, 837 10.15 
Vik. RR a BA 260 Ne eee a 13, 260 12, 800 37.9 151, 448 11.85 
1 Pe a eS. ce) ee 4,800 4, 620 22, 56, 593 1192, DR 

Outside of districts (includes 

WEE ace = See RS ee eee a eae WG §O9O} | Se eke Seely yt eerste [peered en epee Soo as oeraeots 
B51 | Eee a ae 539,120 | 59,580 | 611, 900 | 530, 670 | 1, 630.3 | 5, 598, 249 10.55 


1 Timbered marsh, 
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CONCLUSION. 


SUFFICIENCY OF THE DRAINAGE PLAN. 


The various improvements for each gravity district in Jefferson 
County have been planned to provide every part of such districts) 
with sufficient outlet to insure against injury from exeéss of water 
except during and immediately following extraordinarily heavy 
storms. The ditches are so arranged that few points will be more 
than a quarter of a mile from a lateral. The design provides con- 
venient and adequate outlets for tile drains or field ditches that 
landowners may wish to install. 

In the pumping districts the ditches are planned 1 mile apart tal 
serve the present needs of the county, and at a later date Shen the 
lands are put under thorough cultivation additional ditches will be 
needed to give complete drainage. The pumping plant for each 
district was designed to remove the excess water promptly after 
heavy rainstorms, to a depth of 4 feet below the ground surface at 
the site of the pumping plant, when the entire district has been 
thoroughly ditched, although canals 1 mile apart will not carry all 
this excess water promptly to the pumps and therefore the drainage 
will be much slower under the present plan than when the addi- 
tional ditches and field laterals shall have been constructed. 


VALUE OF DRAINAGE IN JEFFERSON COUNTY. 


The money value of drainage is not easily measured, but the cost 
of this work is a permanent investment which must be added to the 
cost of the land if the proper returns are to be obtained from the 
first investment. As only 10 per cent of the area is timbered, the 
cost of clearing will be comparatively small. The worth of drainage 
may be measured by the increase in land values which it produces. 
If the land is as fertile in Jefferson County, Tex., as in some other 
localities along the Gulf coast, which can easily be determined, the 
net increase in crop values when the land has been reclaimed may be 
expected to yield very profitable returns upon the cost of purchase, 
drainage, and any other measures necessary to put the land into— 
cultivation. Farming operations may be conducted more economi- 
cally on drained than undrained land. Rice growing is the principal 
industry of the county, and this requires drainage as well as irriga- 
tion. Drainage is also insurance against loss of crops by excessive — 
wetness. Localities where malaria exists will be benefited through | 
the removal of stagnant pools that are the breeding places for mos-_ 
quitoes which spread this disease. Drainage is also necessary if the — 
good highway system, of which Jefferson County is proud, is to be 
economically maintained and extended. 


APPENDIX. 


4 
4 
A DITCH SIZES AND EARTHWORK. 

Width Width 
i 3 Aver- Exca- a 
~ Diteh Nos. j|Length.} of bot Sih Ditech Nos. Length.} of bot 

tom. | 28° cut. | vation. tom. 
a 
; 
District No. 1: District No. 4— 

1 to 10, in- | Feet. Hedi. Feet. Cu. yds. Continued. Feet. | Feet. 
be elusive... 71, 480 6 to 129, 900 13 { 8, 000 4 
ee 18, 000 5 10 to 15 UESTOOOK | gua whan arsesoy 05 4 13, 120 2 
7 SSS 14 { 12, 000 4 

THO) Let poi ta oS Red |e AQBWAD ORS | |e tier nian o's sree 72> = 5, 800 2 
——— 15 { 8, 500 4 
District No. 2 6 oa ; 
1 to 5, in- Ao) saples 9B Re { 3’ 700 9 
clusive....| 40,760 2 6 72, 550 17 to 20. in- } 
a ME heal clusive....| 16, 200 2 
6 = 49, 550 2, 200 6 
ile a Neal ald 1 ) ) 
‘ 6, 500 2 63 1077 1 WANE Satta wie | FOR Ra acest as Tele ao 1 100 9 
yy 0 8,0 - Vy Maple ee 7, 400 2 
clusive 7, 600 2 6 13, 550 2” 500 4 
1 ’ 
ped. { 3, 500 4 a 21, 150 23.222. 22-- { 7,500 2 
5, 700 2|6 to 7} 24 to 26, in- 
ae bo IS, He . ~ clusive....| 29,700 2 
elusive....| 31,700 2; 6 to 7 59, 800 6. 000 i 
- 1 b) 
ae { 7, 000 4| 63 to 7 \ 29, 350 2722+ 2-222-: { 8, 600 2 
e200 2 att 6 y ag 5. 500 i 
"000 4] 6 to 7 ni Ee ee 
as { ee : i |\ 29, 850 5, 000 2 
7 4 63 
ae { 9 bp Heres elt 26, 000 Mootsies? «|e sev ounle ahs 
17 to 22, in- District No. 5: 
clusive....| 39,500 2| 6 to 63 72, 150 1 to 10, in- 
15, 400 30} 83 to 9 clusive....} 70,700 2 
5, 600 25) 8ito 9 ll 8, 600 4 
5 Se See 13, 300 ZOO POs ATOZ, 300) |\. pat earns a= 4, 600 2, 
7, 900 18} 7i to 8 12 and 13... 9, 940 2 
3, 100 2| 6i to 7 
ERO Gale Sel oe Se ea ot 
VT Re MME) 2 8 SE eae Oe ee 526, 250 250 District No. 6 
2 i ne eee is» 6, 200 10 

District No. 3.3 DS SRO RS 5, 500 12 

District No. 4: By isiege ie Be Aaa 9, gn 10 
14, 200 18 12,7 30 
12,500| gt8 to 9 | 4121, 150 Ae Bae Pie Goal wae 
 2and 3..... 14, 800 2|6 to 63| 27,500 Bete Se 31, 500 10 
6 4| 64 to 7 
ie = 3, 000 2 6 } a0; 200 otal: (ek teaeenlt gs 
. 1. oes See 5, 800 2 6 10, 300 
: 3’ 200 10| 7 to 8 Dasulet No. 7: ern a 
aa 2, 600 6 RP SS- OO! (lhe (kag aa eR Po ° 

: ; BP Nea 2 6, 500 12 
3, 800 21.6 to 6} 3 and 4 9/700; 10 
fand $.<..°2 14, 400 2} 6 to 7 25000! (05 Me te Sa era 3’ 900 14 
3, 280 8 9 5 3°500| 12 
| ee Cee. <5 10, 720 4| 6 to 8} GOP LOOR in CRAG S cea 5° 8’ 600 10 
000 2 6 y 
y ) Gi eau es 13, 500 10 
re 6| 8 to 9 
Qe es , 900 4| 63 to 8 48, 450 
7) 200 2 6 Total.....)--.-----|------- 
tland 12...1 15,300 216 to 63 27,900 |} District No. 8.3 


Aver- Exca- 
age cut. | vation. 
Feet. | Cu.yds. 
L 
Bias \ 54, 350 
7 to ai 46, 250 
6 to pt 31, 300 
6 to @ 28, 900 
6 | 28,850 
8 
7 to 8 |$531, 150 
6 to 7 
6 | 13,150 
6 
6 \ 18, 900 
5 to10| 56,900 
are. 8 \ 35, 200 
Ge \ 30, 100 
Lan Reel 761, 350 
6 to 8 | 118,900 
Oe 
G10 GE 28,600 
6 | 17,700 
yap ee) 165, 200 
64 to 8 | 29,200 
6 to 7| 25,800 
64 to 83] 43,700 
1 
ae al 243, 500 
81 to 103} 212, 600 
Me Sagas 554, 800 
6k to 7| 11,500 
6 to7% | 32,000 
63 to 73| 43,800 
sito 9 
gi 104, 500 
7 to 8 
7 to 83| 768,700 
baie at 260, 500 


. 1 Willow Creek saves 458,700 cubic yards. 
2 Cotton Creek saves 292,400 cubic yards. 


3 Plans and estimates not made by Drainage Investigations. 


4 Trahan Gully saves 25,000 cubic yards. 
5 Bird Gully saves 14 300 eubie yards. 
| § Old Gully saves 3 9550 eubic yards, ditch No. 1. 
‘ 7 Brakes Bayou say ‘es 9,150 cubic yards. 


No excavation stations 0 to 25, ditch No. 3. 


oo 


a 
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Continued. 


Ditch sizes and earthwork 


Width Width| .— | 
: Aver- Exca- A 1 
Ditch Nos. |Length.| of bot- : Ditch Nos. |L -| Aver | Excaggihy 
oe “tom, | age cut. | vation. Bea engi oboe age cut. | vation. 9 
Dewic No. a - z ae es Bawict Ne Aye > as 
to 5 inclu- eet. eet. eet. u. yds. ontinued. Feet. | Feet. 
BIVG 6-5: 31, 600 1O|SS ee 2 136, 900 53 { 3,500| Bae So 
9,000! 14 gt [poe B8-sese-- 32 7; 100 o} i 
4 eee 12,000 121 8 to sit 267,700 : 2 800 4) Sete eee 
25,000|  10| 64 to 73 ele Feo { 10, 400 : it 31, 300 
10,000/ 341 - 9 5B 8, 000 5 eae 
4 3,200 30 Ut [ereemirerse | cscs gusto ce = 2) 500 4 Oe 
[aoc Reee ere 19,300] 20) 73 to_8 |f 420,900 see tee { 750) 2 gl} 18,850 
13, 000 10| 63 to7 Bat te { ae : 6 to 6a 18. 900 
— ,0 6 » 9008 
TG eee ee el ea $25,500 || ce be $200) 4/610 7 Nog sag 
aN igs 
District No. 10: 8, 000 Al7 t uy 
: 4, 000 4\ 7 to 73 59......-... 4 800 alee Fal 30, 750 
ve eeeeee eee 6, 560 216 to dal} 24, 800 - 9,000 4 7 \ 35 Ge 
3,000 6 (RIV Ie ioc soc { 6,500 2 ) 
28 aie 4,000 4) 63 to 7 29, 800 2} 400 6 7 
apace |: eee wae | Zao, | al 30, Ae 
sive...... 14,000, 2 6 | 24,900 G2) sa teaee 4,000) 2 6] 7,100 
seers fe. ee epOl io pol ok oy |) eas, 2008 gavea ae ay { S20)” 4 6810 7 3 omg 
5 ? 6 5) 
9 to 13 inclu- ; 
sive...... 22,200] 2 6 | 57,600 Ropar oe Sono] 2° © Gilt 34,450 
rieemeal ee ea uree yn eel ar a: ere 
15 { 4,000 416 to 7 \\ 99 759 66 to 78, in- 
SOR 5, 600 2 6 rE? clusive....} 68,580 2 6 | 121,850 
TGR ee. 4, 500 4 7 to a3 95 755 79 5 500 4 6 
6, 100 2}6 to 7 OPN one ace ae 1, 800 2 6 If oe 
55 L 71 
esa { 6200 a erty erly 2-450 |] 80... { “esoo| 3° gat 36,400 
uw o2 ) 
Ball $B PO TR soso stn ray EN asa 
ve eeeeeee \ 7,400) 2 6 , clusive....| 56,100 2 6 | 99,650 
12,100 18] 8 to10 3,000] 4 6 
ate 2'900} 10 8 92-2 --- { 7; 500 2 6 \ 19, 950 
7,100 Bt to BH og. ee a Ae att 21, 600 
| 6 , 
D0 ees ae 3, 200 2 6 | 157,900 6,000, 4 8 
etn Oaig e e { , \ 24,350 
Di ee { ,0 4 7 25 550 5, 200 2 6 2 
9, 900 216 to 7 ) 95 and 96...| 22/360 2 6 | 39,800 
DO ese 7,800, 2 6 | 13,850 oe 8,000) 4.6 to 74I, aq 
aT4 6,800) 5. “l-8to BA ae ann le. no eerie 9,600] 2 6p 39,190 
Seas ae 4) 300 216 to 8 rel 11)000 4 74 
24 to 32in- |” Jeo ee {117200] 3].6 to 7 |p 58050 
clusive. ... 41,740 216 to63| 74,250 io. he { 9,000 4] 63 to zal hes 
Somer? sn . 5; 00 Alea se eee 97,350 7, 400 2 6 2 
: 5, 400 2 6 , 100s 6 10, 560 2 6 | 18,800 
34and 35.... Bay 2| 6 to 63 30, 600 101 5, 000 416 to 63 22. 650 
Gee ex alta eae 28,100 fi so ee ae \ 6,500) 3 elt 2 
pgm | a ee ii} eae Se { 7300) 3 B |p 23,750 
clusive....| 14, 400 2 6 | 25,600 103 eee ..| 9}000 216 to 63 16,550 
Aine 9, 500 416 to 8 34 650 104 to 122, in- 
5, a : han sé Dia ~ clusive....| 108,340 2 6 | 192,500 
(Pt ee : 7 
Aen eee { ona aheeoes \ 28,700 193) ee { ee bagi \ 39, 600 
ed J 
oe = { 5, 500 416 to 7 \ ee 124 and 125 .|" 13, 800 2 6 | . 24,550 
2S nee See { 5. 200 2 al 14, 950 1,500 12 iy 
; ae 7,900] 10] 74to 83 
3) 000 4 TN seam  128--------- 3/300 8| 64to 7 |f 117,600 
PE Cea 4) 200 2 6 \ 16, 950 2; 300 ees 
7k eee { 3,000 4) 63to 7 \\ 46 409 7, 000 2) 6 
4’ 800 2 6 , 5, 000 4 GH a6 
3/000 6 8 to 83 127. ...----. { 3; 800 2 6 |} 19,400 
Meee ee Bs 2) 000 4 ii} 35, 800 128 to 137, in- : 
8) 200 216 to 7 clusive....| 53,380 216 to 63| 96,800 
aa aes 9) 800 216 to6 3| 17,950 Z 2;000 4 74 
6 4, 000 4| 6 to 64 138. --....-. 7,500 2 é'} shyt 
Se SB05aRe 8) 600 2 6 \f 74,800 
139 SEN newt ups fe ee ore [Min ye 
i { 13,500 416 to 7 \ Aa ona llc ee aa 3) 200 2 Apc 
11 300 ee ) 140 2) ¢ aot 4) 600 2 6} 8,200 
BOG on a: et Bed Bor ee \ 40, 850 144 eS { 27500 Eau a 21, 250 
5land 52....! 13,000 2! 6 to 63! 23,350 1492 eye 7 2 6! 12,450 


DRAINAGE OF JEFFERSON COUNTY, TEXAS. 


Width 


Ditch sizes and earthwork—Continued. 


7 ~| Aver- Exca- 
Ditech Nos. |Length. hag age cut. | vation. 

District No. 10— 

Continued. tio Feet. Tes Cu. yds. 
1, 4 4) 6$ to 74 mar 
Pee ane ie 5.800 abet ae ut 15,350 
144 to 147, in- 
clusive....| 26,780 2 6 47, 600 

6, 500 4| 6} to 7 f 
gos it #500 = i \ 30, 900 
3, 000 4 6 ee 
Pays WEE) 37400 3 \ 21, 550 
BO ese ae 9, 500 2, 6 16, 900 
600 4 6 
7, eae a 7, 400 5 g \ 14, 450 
152 to 157, in- 
clusive....| 31,800 2 6 56, 500. 
Hillebran t 
Bayou be- 
low Pivi- 
tot B..... 39, 000 50 19 }11,201,700 
13, 000 18) 73 to 93 
4, 500 16| 7ito 8 
3 13, TZ eetor O15 
Main A ee 3,500 10 74 to 8 2237, 250 
3, 200 8| 6 to 7 
4, 500 2 6 
12, 000 70/12 to 14 
5, 500 80/104 to 113 
11, 500 70|10 to 103 
23, 000 40/10 toll 
Ba 35| 83 to 93 
: 2,8 25| 8k to 9 |l. 
Main B..... 4°00 20) 9 1,367,650 
6,7 16 9} 
3, 800 14| 72to 84 
3, 600 iy i 
2,900 4 6 
5, 800 2 6 
6, 000 30} 9 to10 
11, 000 359 to 93 
11, 000 16| 93 to 124 
10, 000 18 oe 103 
: 7, 500 16| 9 to 10 
Mdin C....- 1, 000 14 9 4587, 150 
3, 700 10 9 
5, 000 8| 8ito 9 
5, 800 6| 6i to 73 
1, 600 2 6 
24, 400 35| 93 to 13 
2, 600 20/9 to 93 
3, 600 16} 8 to 8} 
Main D..... 5, 500 10| 8 to 83|}5449, 150 
12, 200 8| 7ito 84 
5, 700 4| 7 to 7 
6800). ar 2 6} 
16, 800 6| 83 to 12° 
Wie tra ie ee 5, 200: 4 cf % 6102, 000 
1, 500 2 
6, 708, 700 708, 700 
act No. 11: 
1 to 8, in- 
clusive. - 47,900 2 4 (8:68 86, 100 
7, 500 4 0 64 
peat A Le tle Bl} 31, 450 
10 to 12, in- 
clusive..-.| 14,400 2 6 25, 600 
5, 500 25| 9 to 9% 
13 3/600; 8| 9b to.10 
pe ee : 4 to 
5,300; 101 8 tog |t 10,200 
3, 700 4 74 
3” 300! 2 6 
1 Including 8 cut-offs. 


2 Johns Gully saves 9,000 cubic yards. 
3 Hillebrant Bayou saves 395,300 cubic yards. 


Ss 


Ditech Nos. 


District No. 11— 
Continued. 


15 to 18, in- 


clusive.. . 


2 
21 to 23, in- 
clusive..- . 


29 to 32, in- 
elusive... 


25 to 60, in- 


Length. 


Feet. 
5, 000 
10, 000 


26, 500 
6, 000 
5, 500 

15, 000 
7,200 


16, 500 
5, 000 
8, 000 
9, 000 
3, 000 
5, 000 


Width 


AVer- IE xca- 
Pee “| age cut. | vation. 
Feet. Feet. | Cu.yds. 

Dott 
sae: \ 31, 100 
21 6 to6}! 47,800 
36 to 63| 24, 650 
aaa a \ 58, 700 
2 6 | 22,900 

kay 71 
ea igo iz \\ 58, 350 
Sliige coaelts Gl; 050 
See ile o3pone 
21 6 to63{ 19,600 
1 
5 ely 21, 500 
2 6 | 29,300 
4 7 
a} 6 torilp 32-550 
4 i 
2) 6 el BOY 
4 3 
21 6 ool Beet 
5 Bai 25, 500 
spe eal 33, 350 
3 62\ 21, 250 
14 84 
12 8 | 106, 550 
4, 6 to8 
21 6 to7| 24,500 
Some iz 33, 800 
2 6| 19,150 

1 
3 Sia 49, 050 
4| 6 to 6} 

2 6 |f 25, 250 
Ble 1) roree| ps 52, 400 
2 6 | 11,200 
14 8 
1 72108 1h 48, 100 
2 6 
al anes Balt 29, 200 
sikiaien dal} BONDED 
2 6| 8,900 
4 vy 
21 6 to7 \ 20 C54 
21 6 to8| 41,550 
41 7 to&| 34,500 
21 6 to7| 20,200 
41 6 to7}| 43, 400 
tof) 
acters \ 52, 950 
6, 73 to 8 | 
4 7 \¢ 90,500 
2 6h 
2 6 


| 4, 800 


4 Willow Marsh Channel saves 43, 650 cubic yards. 
5 Bayou Din saves 168,409 cubic yards. 
6 Pivitot Bayou saves 14 ,000 cubic yards. 
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Ditch sizes and earthwork—Continued. 


Width 


Width 


; fe ‘| Aver- | Exca- : Aver- | Exca- ahi 
Ditch Nos. |Length.| of Jibs age cut. | vation. Ditch Nos. |Length. SEOE age cut.| vation: 
District No. 11— District No.11— a 
Continued. ee ; ied Feet. Cu, yds. Continued. hae i Feet. | Feet. Cu. yds. 
’ i , 7s 
65..-...---. 9, 21 6 to 63lf 29050 97... 2-2. - 7,700 alae ay Be) 
66 and 67...| 17,800 2| 6 to7| 32,400 10,500 68 ipod ‘ 
6, 500 14 oh Sth e ts aha 16, 500 4|7 to =| 119, 850 
68... 2.2... 55001 “| 93,6001 35 couguans|2 ee ee 
4,500) clusive... 16,600/ 2} 6 to63 20, 450 
69 | 6,000) 8) 6) to 7 101, 100 TRS ee { 5200 5 seh 28) 
eeceees ee 2 50 | Z b} i 
| 7 600 3 6 to 6 ne eae 6. 500 i : a 
atk if 45001 6 Biilees Cs aera 4, 500 at = | (22, 400 
Q.--------- \ 9,500) 8 |f 28,900 | 105 to 109,; | 
a if 3, 500) 4) 7 inclusive .| 28,320 2) 6 to 63) 51, 450 
Thee eeeeeee. ‘\ 10,900, >| 6 to és} 34100 || 3,500) «6 alae 
7 eo. 11, 000 BO 10 00 Nee 7,000 4| 7 to vil 59,300 
Eas 3/000 Miele at ernene, | j 5.300 al 73 10 83 
(802222222 . 4, 500) Ale 163 ylbO | onge peees 4,000) <“4| «. 7 (1%. 61, 20m 
| 7,200; | 6 toes | | 13;4001 al 6 to” 
eceare 2,000 Che One saa fe ay 6,000 4| 6h to7 77, 350) 
ee 8, 000 SEL Te, 11, 000 2| 6 to 6% 
(esos 2,000) 4 63) 51,500 113 to 117, 
IL 9, 800} oe 6: inclusive .| 25,000 2) 6 to63! 42,700 
earn BBY FOB sc oo cee 
an! | ? o 
ee { e seer Prats Ql 79, 000 | 16,500} 50/12 tol4 
ee oe | Main A..... 26,000] 45/103 to 13 | (13,458,400 
‘ieee 5, 000} 6| 7 to9 |t 60,100 enpl ee i 
BON) 6 sett 30 9 to.93)| 
I} 3,500 2 8 | 16,200; 25] 8 tod 
mene $89 B 00| em) ah 
| chee S t ) 2 (0) 
80 and 81._.| i | 7 6 to o 21;350 ||), “Main Bet. 1, 000 14 8 |p 2607, 250 
ee na { 9/000, 2} 6 to gyi} 24350 eet eee eee 
83 f 5,000) 4| 63 to 73| _ 10, 200 a8 9 t gf 
ees { 9700 2) 6 tori 31,750 ; aie 
4’ 000! 4| 7 : 14, 200 12). 7 to 83! 
ae ic {10,700 2} 6 togjlf 31,250] Main C....- yea Sie eee ape 
Shee 7, 500) 2 6 | 13,300 mene re 
12, 000 6| 7 to gil 217 500 95 a to 14 
oes ee 8, 500) 4 6k to7 |b 79,500 20 Piped Fg 
6, 700) 2 (iat aoe Main D 3, 500 20 8 to 82) 1390 650 
10,000, -6|-7 to 73 ay ool mea eugene: 
ee eee 2,000 4 al 60, 950 nue (ea 
9) 000) 2) 6 to 61 Recess 
Sours car 6, 400 2 6| 115350 Tota lee vec | parce see 8 ee 
9,100, 14) 8 to9 District No. 12 | 
8100 12 8 | 1 ieee 4, 800 2 6 8, 550 
SOnpe ane 3, 800 10 8 |} 166,550 || 3, 200 6} 8 to9 | 
a es ee Pa SN aera ope [be 
; ! 0) D5 i 
3, 000 8 8 to 83 3 to 9, inclu- ‘ | 60-300 a 
7,000 6 8 A Sives cde 33, 900 2 6 : 
ieee 8, 800 4) 72 to8 8 00 Sy 7,000, 4 62 54 GSO 
5, 700 6 tore {>< ([e Seee eee oe 3, 560 2 6 , 
Oiler er: | 7,200) 1 6 to7| 13,450 lland12...|° 9,440 2 6| . -16,800 
1: 2 
Beers, { S00 6 tostit 19880 | 13... (foo) ale gf 25 Sam 
f 43500 4) 6 to 6s 4) 000 6| 7 to8 
ooo a { 4,700 2 al 19, 250 iY bape ee eS 3/000 4) 7 to 73|+ 35,500 
earn 4) 400 2 6} 7,800 ; 6, 500 a) -- 6 
10,000 6| 8 to 83 15 to 17, in- 
On ue: 6,500 4| 63 to ii 75, 600 clusive...| 20,000 2] 6 to7| 37,600 
Cid ; 1 
Viol 1 1B. 22... a 12/300, 2 6 toy |f 31300 | 
pobeece 12; 900 6| 64 to8 |} 76, 400 19 to 27, in- | 
11; 800 21 6 to 6} | clusive...! 49,980 2| 6 to63! 88,350 | 


1 Taylors Bayou saves 75 000 cubic yards excavation main A. 
2 Old ditch saves 148,000 cubic yards excavation main B. 
3 Old ditch saves 47 500 cubic yards excavation main C. 

° 4'Taylors Bayou saves 48,800 cubic yards excavation main D. 
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Ditch Nos. 


District No. 12— 
Continued. 


Main A. ...- 


Width 


I BYOV FN RE a | Bn Be 


District No. 13: 
1 to 10, in- 
clusive. .-- 


ees & ctye 


12 to 19, in- 
clusive-.... 


21 to 25, in- 
clusive-. --- 


Total 
District No. 14: 


‘hagas se 


8 to 21, in- 
clusive....- 
22 oo 


23 to 25, in- 
clusive.. 


Balt A ver- Exca- 
Length. uate age cut. | vation. 
Feet. Feet.| Feet. | Cu.yds. 
6,000! 10/0 to 104 
10,900 619 tol0 ||, 104 
8,600 4| 63 to 8h \f 134,800 
4° 000 2 6 
Wee a Oi |e 9c. |): 502,050 
48, 680 2 6 | 86,550 
1400 4 Tele 
6, 400 216 to gil} 16,300 
46, 000 2/6 to 63] 82,250 
4 } 
@ 500 26 to 64) 24, 200 
21, 500 2 6 | 38,250 
5, 500 4) 64 to -7 
8) 500 216 to 7 \ 32, 050 
1 Lo ia | 
ak Bere to iit 33, 250 
’ 
127500} 16 gh 
5,500] 14/74 to 8 
eqnuol emer? Oe 7 1¢/ 280,000 
7) 500 6|7 to 7 
4’ 600 2) 6} 8,200 
15,800 32/10 toll 
6,700} ~ 25| 8 to 94 
147200} 20) 8 to 9 
3,700] 18 8 |42535,650 
2)900; 14 L 
3, 200 8 A 
7; 700 216 to 6! 
OES aa al eee age 1 1,087, 350 350 
5,000} 10| S$ to 94 
2) 500 8 8 
2) 500 6 8 |b 70,850 
2’ 800 4| 6 to 73 
4) 500 2 6 
6, 400 2 6} 11,350 
5,000 6| 7 to 74 
2) 500 4| 73to 84+ 47,550 
8;900 216 to 93 
5,500 617 to 7 
6, 500 41 6 to 74+ 45,600 
4’ 300 2 6 
1, 500 7 7 
500 6 7 
2 500 : daly 31,550 
6, 500 2 6 
000 4 6: 
8, 300 2 | Duet 
500 416 to 7 
4’ 000 2 6 } Seen 
68,720 2 6 | 118,250 
200 4 7 
6,000 2 6 to bal} 16, 950 
|, 24,600 216 to eal 44, 450 
500 4 7 
10,000 216 to dal} 25, 600 
8, 200 216 to 7 | 17,950 
0 4 
3) 500 21 6 to oi} 29, 350 
9/000| —-12| 7$to 8 | 
2) 500 8 7 
2) 500 6 7 |< 80,900 
3,000 4 64 
5,000] 2 6 | 


Ditch Nos. 


Width 


Length.| of bot- 


‘tom. 
District No. 14— 
Continued. Feet. | Feet. 
r 4,500 10 
SUF pet Sera 3 G00 7 
5,000 4 
5,000 2 
31 and 32...|° 14,200 2 
25, 000 45 
15, 800 25 
lees 3, 600 10 
Maia 1, 600 8 
7,000 4 
3, 000 2 
2, 500 40 
Ae 5,000 18 
Main B....-/) 45°99 12 
5, 800 2 
17, 500 32 
] 4, 500 16 
Main C...../) 3,500 12 
5, 000 8 
7, 400 2 
POtalines Sle 2 ergo walla erm 
District No. 15: 
1 to 7, in- 
clusive....| 32,300 2 
f 4,100 6j 
Main A__...|; 3,900 4 
5, 500 2 
Totales ses etans ue eee 
District No. 16: 
Tatoo. i= 
clusive... 55, 500 10 
6 to 10, in- 
clusive.. 37, 100 2 
4,700 10 
neem || 7,100 2 
, 300 6 
12.2. .--2--- 5, 260 2 
13 and 14.. 21, 100 2 
15 , 000 10 
Pee ae rig 5, 500 2 
16 and 17. 11, 100 2 
9, 000 34 
18 6, 000 24 
Ion Sasa 10, 000 20 
22, 500 10 
4, oy 12 
. 1, 500 10 
Main A..... 4” 500 6 
| 6, 300 2 
TO Gaile eee et lapels ere 
District No. 17 | 
20, 900 A 
1 Se ers, ae 7, 100 20 
| 8, 500 10 
2 to 6 inclu- 
sive.....--| 29, 100 10 
TiS eee Wee 8, 800 12 
fo bes Neer 11, 000 8 
Qi aay 6, 000 12 
TG Gallia ea |e ec aera 
Disuier No. 18: 

Cae i aas 12, 800 12 
; Aor ot 13, 000 10 
3 { 15, 000 12 

Se ae 17, 500 al 


1 Burrells Gully saves 8,300 cubic yards excavation main A. 
2 Rodair Bayou saves 10, 700 yards excavation main A. 
3 Alligator Bayou saves 136 ,600 yards excavation main A. 


Aver- IE xea- 
age cut. | vation. 
Feet. Cu. yds. 
7 
1 
‘| 51,900 
6 
6) 10> 7 30, 250 
104 to 114) 
9 to 94) 
5 to 2) }2 681,000 
7 
6 
10 
9 to 93 
8 to 83 
6 to 73 
83 to 93 
8i to 9 
84) ¢ 326, 850 
UO ses 
6 to (EN abe 
icine: se lee 20 1, 863, 200 200 
6 to 64] 57,900 
8h to 93 
73ato 8 |t 45,850 
6 to 8 
wlio shell oO 750 
63 t0 8 | 253,350 
6 to 73} 72,400 
a ieee au 00 
7 to malt 29, 900 
6 to73| 42,950 
6 to oylt 16,800 
6 to6| 20,450 
9 
8h 
8 to gi 434, 600 
64 to 8 
9 
1 
Bet 72,850 
6 to7 
Shanice Soe 980, 800 
81 to 9} 
7% to 8 |7 313, 150 
63 to 7 
6£ to 8 | 135,20 
6 to7] 38,000 
74 to 83| 52,750 
6 24, 000 
eee Si 563, 100 
6 51, 200 
64 to 8 57, 850 
1 
St 10 921) 187, 500 
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Width Width} , 
: x Aver- Exca- : Aver- | Exca-- 
Ditch Nos. j|Length. rela age cut.| vation. Ditch Nos. Length. cee: age cut.| vation. 
District No. 18— District No. 21— x a 
Continued. Feet. | Feet. | Feet. | Cu.yds. Continued. Feet. | Feet. | Feet. | Cu. yds. 
30, 000 14| 7} to 93 10. Carers 3,960 12 6| 15,8508 
We ee ‘10, 000 10| 74 to 8 |} 255, 800 11 to 13, in- 
‘| 3,300 8 63 clusive....| 15,000 10 63| 59,700 
2 | { 10, 000 18} 83 to 9 \ 959. 600 14°. ee ee 5, 000 12 63| 24,900. 
a gay) a eR IE | oo | 
: 2 clusive.... 3 10| 63 to 73} 116,750 
pa 10,000) 25) 7. to 7H|p 276, 850 19... 381 000 6| 9 to9i| 43,750 
a7 2 to 7 ee Pe , 400 12| 6 to8 | 171,500 
pele an | 300 3 8) 0.000 ea a 
clusive....| 15,000) 14 63] 74,700 .- 71 aa 
1D. ines 3000, 12 63 to 74| 26,050 en 132001 wl 7 \ 372,500 | 
iBoA cee 9, 000 14) 6 to8| 48,400 eo a 
: 7,000 o OF rece aarl| (eeu otal: ate ieee 301, 700. 
Main A.....11 19’ S0p| 0164 to 9°|y 158,500 Total. ....)--------[.2-..2-[---22227- 1,301, 700 
——— He ISthICt NOs 22: 
otalmess = |2 >. sal | Seed cae 1, 446, 450 Pand 22 11, 400 10] 64 to 731 48,300 
eee , SSS Stand! 422 ee 20, 000 12} 4 to 81] 96,350. 
istrict No. 19: 5 eee 10| 64 to 74} 31,950 
aren 4, 400 10| 63 to 73} 20,300 3,500 12 a a 
Oe tee 4, 000 12} 64to7]| 18,300 6........--- 8, 700 10| 63 to i 56, 400 | 
3 to 5, inclu- Vad 8. 2.) 17, 700 12/4 to 8| 82,700 
_Sive.......| 23,000 10} 63 to 8 96, 940 9and10..../ 8,100 10] 6$to 8 | 39,100 
D6 GHs Ssanaee 5, 000 12} 63 to7 22, 500 5, 000 920 gt 
IS 4, 100 10 63] 16,300 15, 000 18| 8k to 9 
MainA......|{ 30,000} 16) 74 t0 981 97, 40g W..--2.--- 15,0001 —14| 7ito 8 |( 9°0, 600 
6, 500 8| 6h to7 ) 11, 500 10] 63to 7 
——= 10, 000 14] 73 to 8 
MO tale asset oe | See ee |S aeeee 401, 740 12.........- 17200 ay 6} to a \ 30808 
: : cco ea O 
DSI oe 20: Main A..... 15, 500 16| 5 to 9 } 208,400 
o 3, inclu- 9, 500 8 8 
sive.......| 20,000 2) 6 to7| 37,800 : 
je etna g 7 to sil Abe Total. 22 |- 20 25-1 seen | Seen 1, 100, 600 
wre erence -= ’ 2 , 
4, 000 2 : 6 District No. 23: 
[5 aaa ee 000 gore elt 32, 300 Lees ae 18 O00 10) Gt ee 
10, 000 4| 6 to 7} Hei ee ooo oF ooo cel ate 7 |p aren Soe 
Gotebeases { o ; at 34, 400 sto | 
Bea zeae Be a prescke 8, 000 10} 6;t0 8 | 37,250 _ 
Tocsl nde 3; 700 2 6 \ ao Meese cey { 79° 000 Tol |} 216, 100 
8 to 10, in- 10, 000 16] 73to 8 oe 
clusive....| 19,400 2} 6 to8 41,150 Bins 3 eee 10, 000 14| 6Lto 7 |$ 150,500 
ieee 72 eae oe eal 6 tools 2 600 6,000} 12 6 | 
rf, _ to 13 6 to 9, inclu- . 
(ous eee. leon : os te ia\\ 25, 250 sive.......|. 41,500 10| 64 to 3 190,400 — 
, 4 10. bot Bee 7, 800 12] 6} to 35,050 — 
3, 500 4) 6 to7 “ 1geine , Z ; 
GAs Ol 278200 11 to 16, in 
8, 500 2| 6 to 7 clusive....| 24,900 10 63) 95,850 
(is oe ee { 5, 000 5|\ 6 to 63/4 25, 000 2,000} 30 10 
beens : Main A. ._:2 10,600} 18) 9 to 10 |} 264,000 
iseeeee S| { anos 5|t 63 to7 |‘ 28, 600 20,400} 10/8 to 9 
iota en { §’o00| ai 8 to 6x| 25, 800 Potala..2:|s24.5-2-| eee: eee 1, 453, 050 
If 6,500 4) 61 to7 tri : Pee 
i eee { 3, 500 Bl a tos \ 32,850 || District No. 24: 5,000 i : 
Seca {iP e001 - al 6 tosglt 68550 |]  1----------- 5,000, 16) 8 } 20,200 
20, 000 4| 6 to 74 Tee e bse letee 
Th) a eae 3” 500 9 6 | 59,300 5,000 16 b 
vise 5 4 Ft 2 10, 000 14 74 to 8 164, 550 
By OO sees |e BUCO EI te all ag aaa 8,500] 12/7 to 9 , 
Main A..... 6, 300 4| 7h to 83|$ 94,100 5, 500 101. 6 
ee | ae | ise 9,000] 16] 7$to Shi) 
and C 26, 400 10| 74 to9} 151,900 oes aoe 5 Gre i 57208 
Main D.. 40, 000 35) 10 to 103} 824, 800 10.000| - 14! 72to 8 
Perret 4---2.------ { 14,000/ 10| 6s to 7 \ 126, 000 
Total Sian laseic gta head Pech i) Yat a ea 1,615, 850 5 > (ane 14 7 to 3 \ 112 900 
——— SCRE 11, 500 10) 64 to , 
District No. 21: 5,000 16) 
1 to 4, inclu- Gu casa ys 10, 000 14| 64to 7 |} 97,500 
sive.......| 30,000 10, 64 to 82} 151,800 3,500 12 6 
5 to 8, inclu- 7 13, 000 16| 64 to 7 \ 79.700 
sive.......| 26,460 12) 6 to7| 121,000 Se rites he 3,000 12' 6 ’ 
9: cian osc 3, 960 10 63’ 15, 750 8and9..... 19, 000 12'6 to 63! 36,400 


Pes 
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q Ditch sizes and earthwork—Continued. 
| aa Width Width 
ie ‘ | Aver- | Exca- ‘ ; Aver- | Exca- 
S Diteh Nos. |Length. seat age cut. | vation. Ditch Nos. Length. pL De: age cut. | vation. 
District No. 24— District No. 28: 
— Continued, Feet. | Feet. Feet. Cu. yds. 1to9inelu- | Feet. | Feet. Feet. | Cu. yds. 
, 5,700] 50 10 sive.....- 54, 060 216 to 7} 100,000 
5,700 94 5, 000 4 63 
aN 5,700} 35 col) eee tO cae 4) 400 2 6 \ 20; 400 
} ia 5, 700 30 Saline 5, 000 4 63 2 
5,700] 20 3 Beatie 6, 500 2/6 to Bilt ee 
> 18,500| 10! 6} to 73 5, 000 4 61 
. ) ee a 2 Tetebepeetor { @? B00 ; alt 24, 100 
OST eA sl bee el ee are 1, 1,578, 250 250 } f 5,000 4 6h 
IB co , 2\\ 24 100 
a sf ss) ot 
District No. 25: 14 { 5,000 4 rate 24.100 
5,000 ESE EN oe ee aa 1 6,500 2 6 , 
eens = <--* 8,500 216 to 9 \f 28400 i. 5, 000 4 Guineas 
caries. ..| 112, 280 2 209, 550 rh pat © OND 4 of 
clusive 6 5) 5 4 6} 
5,800| 35 i 16.......... { 6, 500 2 ral ata 00 
Main A..... 21,000) 28 133| 742, 450 a { 5, 000 4 GH olen 
” 900 BL OP ie Se a 6, 500 2 6 
31,680] 25 13 5,000 4 6) : 
Main B..... 8)440} 18 12 } 5, 750 HEE cob ae: { 6, 500 2 al ly 
5, 220 2 10 5, 000 4 Sil) 
‘eee a 2. 94. 100 
er 15,840 8| 64to 7 {|} 71,00 71,000 6, 500 2 6 ) 
5, 280 4 5,000 4 64 
DO steko { 8 500 5 P| 24, 100 
“oo SES ESS aoa eae 1,577, 250 5, 000 4 7 
2 ee BU eo { 6, 500 2| 6 to inl} AY 
‘District No. 26: DOs Waar Neca spy MO ae \ 154, 600 
: 39, 000 2|6 to 63 
Meee 5,000| 14 741 297, 150 Main A..... sal cagleke ten Hae \1,636,950 
15,000] 12] 6 to 64 Se palin cante ia 
10,000] 18] 8ito 9 Main B..... ) \ 101, 100 
10,000] 14] 74 2,700 ¢ 6 
2 , to 8 |\ 198 400 
1h BA SOS als 7 é Total 2,281, 450 
eee ee ae 
Sito 9 
LSS Bean ont 7h to" 8.|' 175,800 || District: No. 20: ee 
10 000 10 6 t G) ee eee eee ee 12, 000 10 63 to 8h 90; 700 
, BOK Os See ee 11, 500 12/6 to 8 | 52,300 
ak 5 Si 5,500. 16] 74 to 83 
Beemer =: - si He ee ae : 54, 800 PPAR) yak 4,000| 14] 64to 7 70, 300 
. 15,500| 10/5 to 7| 58,150 Pa aa eras naka 
| 7,500] 16] 74to 8 elie 
\ =f { , 78, 250 OL Sena 40001 14] 6k to 7 |$ 70,300 
5,500| 30 10 g 
Baik oe A 3,500| 18] 7kto 9 
= Main A._... ) 21 989 300 BN Ie ea ha 3,000 14| 7ito 8 |+ 77,900 
5,500} 16 gif 280, y , 
ts eee fl eto o 5,700| 10| 6k to 7 
, 4.0001 18 9 
| ar ee RE de 3,500, 14] 74 to 8 |} 81,100 
: (Ue oss os 82 $55 552 eee 5 Eee 1, 162, 850 5 100 i 6h to 7 
| a 4,000 8| 8h to 9 
District No. 27: ‘ 2,000 16| 73 to 8 
4 11,500}  30| 93 to 10 oeeeo saan 4/000 14 6i to 7 87,300 
7,500 25/103 to 11 370001 10 6 
7 2,000} 20 9h 3,500/ 16 8} 
Bee 1,000} «18 9 |} 385,600 pin ae 4,000/ -14| 78to 8 |$ 75,900 
1,000) 16 8 5,500 10] 64 407 
2 14 7 3)0 6 4 
14,900 12 6 ee AN | 3, 500 14| 74 to 8 78, 800 
soo 6} «10 Roo dl tito. 8 
lz 0 
(Sas 10, 000 14}10} to 114 7 288, 600 USES { 7,800| 10] 64 to 7 \ (eo f0U 
3) 500 91 to 10 file ene 14,000] —-10| 6hto 8 | 65, 400 
a1 300110 6ito 9 10,000| 14] 6 to. 73 
20,000| —-:18| 8k to 93 Wap hace { A001 8 ADV ee IIG \ 72, 500 
eae. 5,000] 14 74\$ 253, 100 1gtosene aes 66,500| 12 12 |, 266,000 
14,000| 10 64 to 7 5,700. 20| _.: 10 
10,0001 16) 8h 11,400/ 14] «9 to 93 
eee 10,000| 14 74 to 8 |} 216,100 Main A..... 5,700| 12 9 |f 243, 000 
|| 16,800;  10| 6k to 7 5, 700 8 8h 
10,000 16 8h 2) 800 8h 
yt 10,000/ 14| 7} to 8 } 120, sn 5,700| 25 10. 
12,500| -:10| 6h to 7 117400] 18] 9 to 93 
5,600| 28 10 Main B..... 5700| 16 9 | 300,900 
S 6 «Main A... 5,600| 22 93 937,150 5,700, 12 gh 
11,300| 12 9 5,700 8 8 
; Co Sar" Se sae Se ie 1, 570, 350 Eee te eee Hee ean pee ag ee 1, 667, 800 


cS by 
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Width | Width] ¢. 
‘ | Aver- exca- . Aver- 
Ditch Nos. |Length. eee age cut.| vation. Ditch Nos.  |Length. ie age cut 


District No. 30: District No. 31: | eet. | Feet. |». Feet. 
1to3,inclu-| Fect. | Feet. | Feet. Cu. yds. { 5, 000 83 to 9 
sive 24, 100 12} 6 to9] 110,400 (peso Poe 2,500 
4°500| -18| $$ to9 | 72600 63 to7 
3,500 16| 7i to8 | i \ 4) 500 73 to 83 
Soo <-=--- PDO. 14! Gk to.7 |( 94: 250 6,500 63 to7 
4) 500 12 6 5 4,000 
2, 500 16 SE doc Goat oes peer ee 6,000 
oe 4,500 14] 74t08 78, 800 deer te oe 9° 300 
| 6,500 10| 64 to7 5 to 11, in- 
eee 14, 500 12} 5 to6 49, 550 clusive.-.-.| 36,000 6 to 
1,000 0 ° 5p 19. So 37500 6} to 
eee 2/000} 18 7 | 46, 750 1,000 
5,500 12 6 13) hee 3, 000 73 to 
2) 500 16} 73 tos 3, 300 63 to 
ae 2) 500 14] 64 to7 66, 600 3,000 83 to 
7,500 12 s ef 14. a eee 4,000 74 to 
5, 500 16 65 to ; = tO 
2S ada 7,000} 12 6 |} 65,900 4 | 15, 000 8} to 
10,000 14 OTN “ani die ” 000 1 to 
ee 2/000] 12 6 \ 63, 600 4) 500 6 
11 and 12...| 29° 700 12} 6 to 7 124, 400 6, 000 10 
7,400 50 
5,300! 48 OR Maina 5, 300 
14) 500 421 6 to93 45,500 63 to 
Main A..... 3,100 30] 6 to 83|} 623, 700 
5,700 25 gi Total.....|....225./ 
5,700 14 8 
a Bul i a District No. 32: 
: ae aa z 1 to 4, inclu- 
Main 1a ae 8% 300 12 (3 to 9 194, 100 sive 49. 200 64 to gi 
9,000 10 63 VE ee 
? 2 Main A... -. 15, 000 14, 8 to9 
TORU a | ee peers ip 1, 502, 050 050 Total 
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MAP SHOWING WATERSHEDS OF STREAMS 
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Proposed Drainage District Boundaries asiiliaaitiaiaee! 
Proposed Drainage District Numbers -----—- 4 


Proposed Ditches----------~ ee _0.5 _ See 
Proposed Levees------ eee AAeeeeet eee wh Fig. 3 
Proposed Channel Improvements... === = Se f e 
ieee sort. ss U.S. DEPT. OF AGRICULTURE BUL.193 OFFICE OF EXPERIMENT STATIONS 
Ny 
Bench Marks. ce one DRAINAGE INVESTIGATIONS 
Contours and Sea Level Elevations—- ron S.H.MSCRORY, CHIEF 
Bluffs @ ; ite ; 
Railroads and Stations--------—- 4 | 


County Highways-~------------------- 


i 


OPEN MARSH. 
LEVATION 2 FEET» 


~ ac DaM Sh \ g S| fa: | 
Irrigation Canals----- ese Mek: ©) i | 
Property Lines and-Names-------- JNO. SMITH Ve : ge Oe pues 
Present Bottom Elevations--------.---. 2 a ay) | D-EASLEY LEAGUE) |” é <i WILLIAMS: age | 7 ‘ “| 
ZINN | FATH ro. | 
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